LALAd -LAS
A (0046198

LOCKHEED nanrrn%/

Lockheed Analytical Services

3456789
Ms. Joan Kessner e ’O)
Bechtel Hanford, Inc.

P. O. Box 969

1022 Lee Blvd.

Richland, WA 29352

RECEIVED
Data
Log in

P4
&
5
g NAY 1596
o
QA
)
(Y
@ebeezzzwdb@.

ANALYTICAL DATA REPORT
FOR

METALS, CHLORIDE, FLUORIDE, NITRATE,
NITRITE, PHOSPHATE, SULFATE,
CONDUCTIVITY, TOTAL PETROLEUM
HYDROCARBON AND OIL AND GREASE
ORGANICS, GAMMA SPECTROMETRY, GROSS
ALPHA/BETA, STRONTIUM-90, AND TRITIUM

LOG-IN NUMBER: L6649/.6661
QUOTATION NUMBER: Q400000-B

SAF: B96-08¢
DOCUMENT FILE NUMBER: 0320596/0322596
BHI DOCUMENT FILE NO.: 339

SDG NUMBER: LK6649

0061



Lockheed Environmental Systems & Technologies Co.

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada §9119-3705

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 /1

LOCKHEED M’ARTIW

April 26, 1986

Ms. Joan Kessner

Bechtel Hanford, Inc.

3350 George Washington Way
MS B1-36

Richland, WA 883562

RE: Log-in No.: L6649/L.6661
Quotation No.: Q400000-B
SAF: B96-089
Document File No.: 03205986/0322596
WHC Document Control No.: 339
SDG No.: LK6649

The attached data report contains the analytical resuits of samples that were submitted to
Lockheed Analytical Services on March 20 and 22, 1996. The temperature of the coolers
upon receipt were 3°C and 4°C. Sample containers received agree with the chain-of-custody
documentation. Sample containers were received intact. Samples for nitrate/nitrite analysus
were not received in time to meet the analytical holding time requirements.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the sampies received within this group. ’

If you have any questions concerning the analysis or the data please call Kathleen M. Hall at
(609) 375-4741.

" certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.”

Sincerely

Lo Mormars

Kathleen M. Hall
Client Services Representative
cec: Client Services ) . B
Document Control
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Lockheed Analytical Services Log-in No.: L6649/L6661
Quotation No.: Q400000-B

SAF: B96-089

Document File No.: 0320596/0322596

WHC Document Fiie No.: 339

SDG No.: LK6649

Page No.: 1

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), duplicate
sample(s).

Preparation and Analysis Reqguirements

L One water and one filtered water sample were received for LK6649 and analyzed in
batches 320 bh, 320 bh1 and 320 bh2 for selected analytes as requested on the chain
of custody. Quality control analysis was performed on the following samples:

Client ID LAL # Method

BOH8G2 16649-3 MS, DUP | 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Sulfate

BOH8G3 L6649-23 | MS, DUP | 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Sulfate

BOHBG3 L8649-12 | DUP 9050 Conductivity -

Holding Time Requirements

] All samples were received within method-specified holding times with the following
exceptions which are flagged with an "H": Method 300.0 Nitrate as Nitrogen, Nitrite
as Nitrogen and Orthophosphate.

Method Blanks

. The concentration levels of ali the requested analytes in the method blank were below
the reporting detection limits.

[nternal Quality Control

L All Internal Quality Control were within acceptance limits.
Kay McCann April 19, 1996
Prepared By Date
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Quotation No.: Q400000-B
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Document File No.: 0320596/0322596
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CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory contro! sample(s}, matrix spike sample(s), duplicate
sample(s].

Preparation and Analysis Requirements

L One water and one filtered water sample were received for LK6649 and anaiyzed in
batches 320 bh, 322 bh1 and 322 bh2 for selected analytes as requested on the chain
of custody. Quality control analysis was performed on the following samples:

Client ID LAL # Method

BOHS8FO L6661-3 MS, DUP | 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Sulfate

BOHB8F1 L6661-24 | MS, DUP | 300.0 Chloride, Flucride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Sulfate

BOH8FO L6661-12 | DUP 9050 Conductivity

Holding Time Requirements

L All samples were received within method-specified holding times with the following
exceptions which are flagged with an "H": Method 300.0 Nitrate as Nitrogen, Nitrite
as Nitrogen and Orthophosphate,

Method Blanks
L The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits. -

Internal Quality Control

L All Internal Quality Control were within acceptance limits.
Kay McCann Aprii 19, 1996
Prepared By Date
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Lockheed Analytical Services Log-in No.: L6649/L6661
Quotation No.: Q400000-B

SAF: B96-089

Document File No.: 0320596/0322586

WHC Document File No.: 339

SDG No.: LK6649
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CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune {ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank{s), laboratory control sample(s), ICP
interference check samples {ICP only}, serial dilutions, analytical (post-digestion} spike
samples, matrix spike (predigestion) sample{s), duplicate sample(s).

Preparation and Analysis Requirements

Ali samples were received on March 20, and 22, 1996. The samples were logged in
as L6649 and L6661 and were prepared and analyzed in batches 320 btT for total
metals and 320 btD for dissolved metalis.

Holding Time Requirements

L All samples were analyzed within the method-specific holding times.

Method Blanks

L] The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

] All Internai Quality Control were within acceptance limits.
Shellee McGrath April 26, 1996
Prepared By Date
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CASE NARRATIVE
ORGANIC ANALYSES
Analytical Method 418.1
Analytical Batch 032496PM-418.1
NOTE: Client sample BOH8G2 (L664.9-8) was the native sample used for the Matrix

Spike {MS) and Matrix Spike Duplicate (MSD).

The samples were extracted and analyzed within the required holding time on March 24,
1996. All initial and continuing calibrations met criteria. Total Recoverable Petroleum
Hydrocarbon (TRPH) was not detected in the Method Blank (MB). The compound recovery
of TRPH was within QC limits in the MS, MSD and Laboratory Control Sample (LCS}. The
Relative Percent Difference (RPD) between the MS and MSD recoveries was within QC limits.

Analytical Method 413.1

Analytical Batch 032596AM-413.1

NOTE: Client sample BOH8G2 (L6649-4) was the native sample used for the MS and
MsD.

The samples were extracted and analyzed within the required holding time on March 25,
1996. il and Grease was not detected in the MB. The compound recovery of Qil and Grease
was within QC limits in the MS, MSD and LCS. The RPD between the MS and MSD
recoveries was within QC limits.

Prepared By April 26, 1996
Patricia Lonergan ’
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CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, rethod blanks, yield tracer, laboratory
control samples, matrix spike samples, and duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities (MDAs) can be found
on the preparation sheets and calculation sheets of the attached raw data for
each method.

Holding Time Requirements
All holding time requirements were met.,

Gamma Spectrometry

Analytical Method Gamma Spectromeltry

The gamma spectrometry analysis was performed using standard operating procedure (SOP),
LAL-91-SOP-0063. The samples were analyzed in workgroup 35166. The instrument
calibration verification met criteria. The method blank was within QC criteria. The laboratory
control sample (LCS} recoveries were within QC criteria. The duplicate {DUP} recoveries were
within QC criteria. No re-analyses were performed.

Gas Proportional Counter
Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using SOP, LAL-91-SOP-0060. The samples
were analyzed in workgroup 35168. The instrument calibration verification met criteria. The
method blank was within QC criteria. The beta LCS recovery was within QC criteria,
however, the alpha LCS recovery was out of QC criteria. Since all other QC criteria were met
data quality is not believed to be adversely affected. The matrix spike (MS} recovery was
within QC criteria. The DUP recoveries were within QC criteria. The MDA exceeded the
reporting detection limit due to the residue weight limitations forcing a volume reduction, the
associated samples were flagged with a "C" qualifier. No re-analyses were performed.
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Analytical Method Strontium-30

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0065. The samples were
analyzed in workgroup 35403. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria. The DUP
recoveries were within QC criteria. No re-analyses were performed.

Liquid Scintillation Counter
Analytical Method Tritiurn

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 35178. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS and MS recoveries were within QC criteria.
The DUP recoveries were within QC criteria. The quench value was within curve limitations.
No re-analyses were performed.

Andrea Tippett April 16, 1996
Prepared By Date
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LOGIN CHAIN OF CUSTODY REPORT (1nO1)
Mar 21 1996,

Account:

Project: BECHTEL~-HANFORD Bechtel Hanford Project

LOCKHEED ANALYTICAL SERVICES

04:02 pm

Login Number: L6649

596 Bechtel Hanford, Inc.

*# Richland, WA

L6649-1 BOHBGZ -, 18-MAR-96 20-MAR-96 - 24-APR~-96
temp 3
Location: 156TMP-1
Water 1 S SCREENING Hold:14-SEP-56
L6649-2 BOHBGZ2 ' 18=-MAR-96 20-MAR-9& 24-APR-96
temp 3
Location: 156TMP-1 :
Water 1 S 6010 ICP METALS Hold:14~SEP-96
Water 1 S 6010 ICP TRACE Hold:14-SEP-96
L.a649-3 BOHBG2 "*j“IBbMAR-96'20¥HAR-96 24~-APF~9§
temp 3
Location: 153
Water 1 S 300.0 CHLORIDE Hold: 15-APR-96
Water 1 S 300.0 FLUORIDE Hold:; 15-APR~96
Water 1l S 300.0 NITRATE Hold:20-MAR-96
Water 1 8 300.0 NITRITE Hold:20-MAR-96
Water 1l S 300.0 PHOSPHATE Hold:20~-MAR-96
Water 1 S 300.0 SULFATE Hold: 15~APR~96
L6649~-4 BOH8G2 18~MAR-96 20~-MAR=~-96 24-APR=-96
temp 3 .
Location: 156RAD1-03
Water 1 S5 413.1 01, AND GREASE Hold:15-APR-96
L6649=-5 BOHBG2 18-MAR~-96 20-MAR-96 24~APR-9¢€
temp 3
Location: 156RAD1-03
1.6649~6 BOH8G2 18-MAR-96 20-MAR-96 24-APR-9¢
temp 3
Location: 156RAD1-03
L6649~7 BOHS8G2 18~-MAR-96 20-MAR-96 24=-APR=~9¢
temp 3
Location: 156RAD1-03 .
L.6649-8 BOHS8G2 " 18-MAR-96 20-MAR-96 24-APR-9
temp 3
Location: 1S6RAD1-03
Water 1 S 418.1 TPH Hold: 15—-APR—-96
Page 1
Q\e,\} {SQA
0015
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- LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1noO1)
- Mar 21 1996, 04:02 pm

Login Number: 16649

Account: 596 Bechtel Hanford, Inc.

* Richland, WA

Project: BECHTEL-HANFORD- Bechtel Hanford Project

1.6649~9
temp 3
Location:

1.6649-10
temp 3
Location:

L6e649~11
temp 3
Location:

L6649~12
temp 3
Location:
Water

1664913
temp 3
Location:
Water
Water
Water

L6649-14
temp 3 |
Location:

L6649-15
temp 3
Location:

L6649~-16
temp 3
Location:

L6649-17
temp 3
ILocation:

L6649~-18
temp 3
Location:

156RAD1-03

156RAD1-03

156RAD1-03

156RAD1-03

1 S5 9050

156TMP-1

1 S GAMMA SPEC LAL-0Q063

BOHB8G2
BOHEBG2
BOH8G2

BOH8G2

CONDUCTIVITY
BOHBG2

18-MAR~96

18~-MAR-96

18-MAR-96

Hold:15-APR~96

18-MAR~96

Hold:14-SEP-96

1 S GR ALP/BETA LAL-0060 Hold:14-SEP-96
1 5 SR-89/90 LAL-0065

156TMP~1

156TMP-1

156TMP-1

156TMP-1

156TMP-1

BOHS8G2

BOH8G2

BOH8G2

BOHB8G2

BOHB8G?2

Hold:14-~SEP-96

18-MAR-96

18-MAR-96

18-MAR-96

18-MAR-96

18-MAR-~-96

20-MAR-96

20-MAR-96

20-MAR~96

20-MAR-96

20-MAR-96

20-MAR-96

20~-MAR-96

20-MAR-96

20~-MAR-986

20—-MAR-96

" 24-APR-96

24—-APR-96

24-APR-96

24-DPR-96

24~APR-86

24-APR-9€

24-APR-9¢

24 ~APR=9¢

24-APR~9¢

24-APR~-9:

Page 2
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o - LOCKHEED ANALYTICAL SERVICES
LOGIN THAIN OF CUSTODY REPORT (1n01l)
- Mar 21 1996, 04:02 pm

Login Number: L6649
Account: 596 Bechtel Hanford, Inc. * Richland, WA
PrOJect° BECHTEL-HANFORD =~ Bechtel Hanford Pro;ect

Sample Minhér i?imp

Le649-19 . . ... . UBOH8GZ . C L 18=-MAR=96 20-MAR-96 "24-APR~-36
temp 3
Location: 156TMP-1

L6649-20 BOHS8G2 . .. | '18~MAR~96 20-MAR-96 24~APR~96
temp 3

Location: 156TMP-1

L6649-21 BOH8G2 ‘ - 18-MAR-96 20-MAR-%96 24-APR-96
temp 3 '
Location: 156TMP-1

1.6643-22 ‘ ‘ BOHBG2 o 7 18=MAR-96 20-MAR-96 24-APR~96
temp 3 .-
Location: 156TMP-1

Water 1 S TRITIUM(H3) LAL~0066 Hold:14-SEP-96

1L6649-23 BOH8G3 7 "18-MAR-96. 20-MAR-96  24-APR-96
temp 3
Location: 153

Filt H20 15 § 300.0 CHLORIDE Hold:15-APR-96

Filt H20 15 8 300.0 FLUORIDE Hold:15-APR-96 .
Filt H20 15 S 300.0 NITRATE Hold:20-MAR=-96 -
Filt H20 15 & 300.0 NITRITE Hold:20-MAR-96

Filt H20 15 S 300.0 PHOSPHATE Hold:20-MAR~-96

Filt H2Q 15 S 300.0 SULFATE Heold: 15-APR-96

L6649-24 BOHBG3 - . 18-MAR-96 20-MAR-96 24~-APR~-96
temp 3

Location: 156TMP-1

Filt HZ20 15 8§ 6010 ICP METALS Hold:14-SEP~96

Filt H20 15 S 6010 ICP TRACE Hold:14-SEP-96

L6649-25 REPORT TYPE 20-MAR~96 20-MAR~-96 24-APR-9€
Location:

Water 1 S EDD - DISK DEL.

Water 1 S GC2

Water 1l S INORG TYPE 2 RPT +

Water 1 S RAD RPT TYPE 2

ek ADDED GO\O ICP TRALE (Sb,i\s.s‘?\"'q

Page 3

Sig-nature: 4 { ZQ&DQ

Date: ‘Z{ 96 o
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' \ 4§ Page __1 of _2
Bachtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYS!S REQUEST LbbLH T
Data Turnaround

Relinquishad By

5100

Date/Time O%ps Received By

Data/Time

2 S !

Date/Tima Regepr AZ- Date/Time 7 775 !

3 ° Mﬁ%, I/Esr *2 Gross Alphs, Gross Bets, Sr-89/30, Gamma Spec o
W o= Water

Sample analysis for NO2, NO3, and PO4 by EPA 300.0 is being requested for |5 =%

D P . -
Collector Company Contact Telaphons = Nmm:l
A-Lzze [ ekl J. V. Borghese (509) 373-4790 orm
Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 8 100N B96-089
Ice Chest Neo. Field Logbook No. Mathod of Shipment
Sl e Ll el Federal Express
Shipped To i Offsite Propert(ﬁl}o. Bill of Lading/Air Bill No. ’ \
Lockhead 96-0-00410-250- Q90965 34HT3 '
Possible Sample Hazards/Remarks .
Presarvation HNO3 |Cool 4°C| H2s04 | HCl | cCool4°c| HNO3 Cool 4°C| None
! I
Type of Container PIG PIG G G P PIG G PIG
No. of Container(s) 3 1 4 4 1 g 9 1
Special Handling and/or Storage ' L7 ¥t
Maintain samples between 2°C and 6°C. Volume 500mL | 500mL 1L 1L zzikgmﬁ L 500mL 20mL
ICP 3 Oiand | 1py Conduc- }"2 Tritium - | Activity
Moetals - Grease - | (Total) - tivity - - H3 Scan
SAMPLE ANALYSIS 80104 413.1 4181 ]sg0s0
(TAL}
{Unfiltered)
Sample No. Matrix* Deate Sampled Time Sampled
BOH8G2 w 28 9 NS — | |V \¢ el Bd N2
. . SPECIAL INSTRUCTIONS Matrix®
CHAIN OF POSSESSION 5‘?;"’““‘ Names *1 IC Anions - 300.0 - CI, F, NO2, NO3, PO4, 504 (Unfiitered) s - Saa

SE = Sediment

PISPOSITION

A = Air
2 2SF-2€ i i information only. The ERC Contractor acknowledges that the 48-hour holding | DS = Drum Soiids
slinquished By DatefTime Received By Date/Time time will not be met. gL - ‘I[D__rum Liquida
= Tisgue
Wi = Wips
Q‘; Relinquished By DatefTime Received By DatefTime ‘ b - t':;:‘:mm
o I _ X = Other
O LABORATORY | Received By Title L Date/Time
(-4 SECTION A\&LV\AQQ}’) 5 -—M‘Q\'L— ( ud—u—&w—g ?'LC)_’GI({ /OX Y
~L} FiNAL SAMPLE | Disposal Method o Disposed By Date/Time F
£




Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page

—2 of .2

—

Data Turnaround

Collector Company Contact Telophons E Priority
A - ,ré.zu / 74 D/y\'l"h l,/lo\_‘,\ J. V. Borghese (509} 373-4790 Normal
Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 2 100 N 8956-089
lce Chest No. Field Logbook No. Method of Shipment
smi- g5/ T - gAY Federal Express
Shipped To ' Offsite Property No. Bill of Lading/Air Bill No. |
Lockheed W%-0 ~0640-3 2 A90965 34903 :
Possible Sample Hazards/Remarks .
Preservation HNO2 | cool 40C ‘
. i
Type of Container PIG PIG
No. of Container{s) 1 1
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. 500mL S00mL
ICP *3
Metals - R
SAMPLE ANALYSIS 6010A
(TAL)
{Filtared)
Sample No. Matrix* Date Sampled Time Sampled
BOH8G3 w 3y 6 H¥sS Y| r
y . . SPECIAL INSTRUCTIONS Mateix®
CHAIN QF POSSESSION Sign/Print Names *3 |C Anions - 300.0 - Cl, F, NO2, NO3, P04, S04 (Filtered) s - 5w
=1 Relinguished By Date/Time ¢ &45 |R ZRE— " Data{Time /47~ SE = Sedmant
= iy % Yy st vq45 7 - ) Refor to Activity Scan on page 1 of 2. SSLD_ %}':W
u-‘—_——%—&. o " v " i W = Water
D Re 7 ished ;teﬂlme Opod aceived By Date/Time Sample analysis for NO2, NO3, and PO4 by EPA 300.0 is being requested for i - :':
/M‘ g _-3"/?'% _ . information only. The ERC Contractor acknowledges that the 48-hour holding | DS = Orum Solide
Q elinquished By Date/Time Raceived By Date/Time time will not be met. $L - ?rum Lequids
= liswe
Wl = Wips
{ JReiinquished By DatefTime Received By Date/Time L s b‘::f“mn
Q. | . X = Other
() LABORATORY |[Received By Title ) Date/Time
- <
SECTION Aty 09, Semgle (oibodi 3001 [ o5'ss
FINAL SAMPLE | Disposal Methed Disposed By Date/Time *
E\\ DISPOSITION
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Environmental
Restoration E R C Job No. 22192
Contractor Team . :clc;im:' e 1O
T NIA
In terafflce Memorandum o N
Subject Coder 5850

TO: W. S. Thompson  N1-28 DATE:  February 29, 1996

G. C. Henckel H4-80
ComEs: [ A. Smith X0-23 - FROM: g XK. De Mers ( /(/!

T. L. Lafreniere X0-23 Radiological Con

D. E. Gergely X0-23 T7-05/373-1913

suerect: Total Activities for Off-Site Shipments of Groundwater Samples to NRC Licensed
Laboratories

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
sampies taken from ground water wells located on the Hanford Site.

All wells reviewed to date for radiological content have shown no well with a total activity in
excess of 2,000,000 pCi/l (2,000 pCi/gm), the Department Of Transportation limit for radioactive
material. The highest activity in any known well is 1.56 X 10° pCi/l B>,

While this does not constitute any release from radiological controls for worker protection, it does
allow samples to be shipped based on historical laboratory data and save the expense of doing
radiochemical analysis.

A copy of the most recent analytical data should be provided to the NRC licensed laboratory with

the samples being shipped or if no data is available for new wells, the most recent data from adjacent
wells.

0020 (D3>059(



| . LOCKHEED MABT-IW

Sample Login
Login Review Checklist

Lot Number (L, (ST

The login review should be conducted by that person logging in the sampies as well as a peer. Please use this checklist to ensure
that such reviews occur in 2 uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution,

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivaieat),

the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning

review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SUMMARY REPORT YES NO N/A Comment

1. Are all sample ID’s correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

4, Are all analyses on the COC logged in for the
appropriate samples?

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to LAS batching

RS O El LR o o5

procedures?
LOGIN CHAIN OF CUSTODY YES NO N/A Comment
1. Are the collect, receive, and due dates correct >(

for every sample?

2. Have all appropriate comments been indicated in
the comment section?

T

SAMPLE RECEIVING CHECKLIST YES NQ N/A Comment

L. Are all discrepancies between the COC and the login ‘)L
noted (if applicable)?

./L"V(/"\/u@' 34016 ﬁﬂ"nﬂb(}u_\,ﬂ ?)“‘lé'ﬂ

prunary review signature date secondary review signaturc date

00215 250590




WHC- SOW-93-0003

B . ‘Revision 4.
- SAMPLE CHECK-IN LIST

Date/Time Received: 3—20—‘1(,/0"“; SDG¥: B HoEt— ,4;.1:}%

Work Order Number:  ~\a ' ] SAF #: 896 - B9,

Shipping Container ID: $Myi- yuy Chain of Custody # ~ [A-

1. Custody Seals on shipping container intact? Yes §<] No [}

2. Custody Seals dated and signed? Yes D] No [}

3. Sample temperature 3°C B

4. Vermiculite/packing materials is Wet [ ] Dry M

5. Each sample is in a plastic baﬁ? Yes [N No [ ]

6. Sampie holding times exceeded? | Yes [ ] No 1]

Samples have:
tape hazard labels
Y _custody seals ¢_appropriate sample labels

Samples are:
in good condition leaking
. have air bubbles

9. Is the information on the COC and Sample bottles in agreement?

Yes[NY No [ ]

Notes:

Sample Custodian/Laboratory: /L./Or/‘-,,.g'»@\ Date: 8-20-7¢.
Telephoned To: Y (\\\u,._\&p_\\ On 342-7C By /ian&i,., 1. Ve

33

C)0232%:)556}CD:5C%(0



Lockheed Analytical Services
Sample Receiving Checklist

Clicat Neme: Gu\/vk(/‘ - B A gn-ﬁo

998 4653 403

JbNo. {(,(-% Cooler ID:

Page 1 of

COOLER CONDITION UPON RECEFPT
Temperature of cooler upon recelpt:

3¢

temperature of temp. blank upen receipt:

Yes No * Comments/Discrepancics

custody scals intact

chain of custody present

blue ice (or equiv.} preseat/frozea

e el b

rad survey completed

SAMPLE CONDITION UPCON RECEIPT

Y

4
&
o

* Commeats/Discrepancics

all bottles labeled

samples intact

proper container used for sample type

sample volume sufficient for analysis

proper pres. indicated on the COC

waxx

VOA's contain headspace

ML

arc samples bi—phasic (if so, indicate sample ID*S):

MISCELLANEQUS ITEMS

Yes * Comementa/Discrepancics

samples with short holding times

samples 1o subcontract

< E

ADDITIONAL COMMENTS/DISCREPANCIES

Completod by / date: LA 37076 .

£200

Seat o the clicnt (datefinitials):

*¢ Client's signature upon receipt:

Nolos: * = contact the approprisic CSR of aoy discrepeocics immedistaly npoa roceipt

Hbcoe (¥

*% = pleaso revicw this informetion and sclum vie fecaintille to the approptists CSR (702) 361-8146

version 2.0 (11/11/94)




L Lockheed Analytical Laboratory
-. SAMPLE SUMMARY REPORT (su02)
o Bechtel Hanford, Inc. * Richland, WA

BOH8G2 — 1L.6649-1 Water SCREENING —
L6649-2 Water 6010 ICP METALS
L6649-3 Water 300.0 CHLORIDE -
L6649-3 Water 300.0 FLUORIDE -
1.6649-3 Water 300.0 NITRATE -
1L6649-3 Water 300.0 NITRITE-
1.6649-3 Water 300.0 PHOSPHATE
L6649-3 Hater 300.0 SULFATE -
L6649-4 Water 413.1 QIL AND GF
L6649-8 Water 418.1 TPH -
1L6649-12 : Water 9050 CONDUCTIVIT
L6649~-13 Water GAMMA SPEC LAL-C
L6649-13 Water GR ALP/BETA LAL-
L6649~13 Water SR-89/90 LAL-0Q0€
1L.6649-22 Water TRITIUM(H3) LAL-

BOHEBG3 — L6649-23 Filt H20 300.0-EHLORIDE -
16649-23 Fi1t H20 300.0 FEUORIDE
1.6649-23 Filt Hz20 300.0 NITRATE -
1 6649-23 Filt H20 300.0 NITRITE -
1.6649-23 Filt H20 300.0 PHOSPHATE
L6649-23 Filt H20 300.0 SULFATE —
1L.6649-24 Filt H20 6010 ICP METALS

REPORT TYPE — L6649-25 Water EDD ~ DISK DEL-
L6649-25 Water GC2 —
L6649-25 Water INORG TYPE 2 RP
1L6649-25 Water RAD RPT TYPE 2

0004 O3>03¢



LOCKHEED ANALVTICAL SERVICES o -
LOGIN CHAIN OF CUSTODY REPORT (1n01)
Mar 22 1996, 10:58 am

Login Number: L6661
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L6661-1 - BOHSFO ... _19-MAR-~96 22-MAR-96 = 26-APR-96
temp 4
Location: 157
Water 1 S SCREENING Hold:15-SEpP-96
L6661-2 BOHSFO ‘ ~ 19=-MAR-96 22-MAR-96 26-APR-96
temp 4
Location: 157
Water 1 8§ 6010 ICP METALS Hold: 15-SEP-96 - _
Water 1 S 6010 ICP TRACE Hold:15-SEP-96
1L,6661~3 , BOHS8FO . o 19-MAR~96 22-MAR-96 26-APR-96
temp 4
Location: 157
Water 1 8 300.0 CHLORIDE Hold:16-APR-96
Water 1 S 300.0 FLUORIDE Hold:16-APR-96
Water 1 8 300.0 NITRATE . Hold:21-MAR-96
Water 1 S 300.0 NITRITE Hold:21-MAR-96
Water 1 S 300.0 PHOSPHATE Hold:21-MAR=-96
Water 1 S 300.0 SULFATE Hold: 16-APR-96
1L.6661-4 BOHSFO 19-MAR-56 22-MAR-96 26=-APR~9¢
temp 4 .
Location: 157
Water 1 S 413.1 0OIL AND GREASE Hold:16-APR-96.
L6661-5 BOHSBFO 19-MAR-96 22~-MAR-96 26-APR-9¢(
temp 4 '
Location: 157
1.6661-6 BOH8FO 19-MAR-96 22-MAR-96 26-APR-9
temp 4
Location: 157
L6661-7 BOHSFOQ 19-MAR-26 22-MAR-96 26-APR-9
temp 4
Location: 157
L6661-8 BOHSFO ‘ 19-MAR~96 22~MAR-96 26—-APR~9
temp 4
Location: 157
Water 1l S 418.1 TPH Hold:16-APR=-96
Page 1
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no1l) ..
Mar 22 1996, 10:58 am

Login Number: L6661

Account: 596 Bechtel Hanford, Inc. * Richland, WA

Project: BECHTEL-HANFORD Bechtel Hanford Project

L6661-9
temp 4
Location:

L6661~10
temp 4
Location:

L.6661~-11
temp 4
Location:

L6661-12
temp 4
Location:
Water

Le661-13
temp 4
Location:
Water
Water
Water

L6661-14
tenmp 4
Location:

L6661-15
tenp 4
Location:

L6661-16
temp 4
Location:

Le661-17
temp 4
Location:

L.6661—-18
temp 4
Location:

1587

157

157

157

HFEREREO

157

157

157

157

157

BOHS8FO

BOHSFO

BOHBFO

BOHSFO

5 9050 CONDUCTIVITY

BOHBFO

S GAMMA SPEC LAL-0063

19-MAR-96

19-MAR-96

13-MAR-96

19-MAR-96

Hold:16-APR-96

19-MAR~96

Hold:15-SEP-96

S GR ALP/BETA LAL-0060 Hold:15-SEP-96
Hold:15-SEP-96

S SR—-89/90 LAL-0065
BOH8FO

BOH8BFO

BOHBFO

BOH8FO

BOHSFO

19-MAR-96

19-MAR-96

19-MAR~96

19-MAR~-96

19-MAR-96

22~MAR-96
22-MAR-96
22-MAR=-96

22-MAR-96

22-MAR-96

22-MAR-96
22fMA3~96
22-MAR-96
22-MAR-96

22-MAR-96

26—-APR~-96

26~APR-96

26-APR-98

26-APR-96

26=APR-9¢

26—-APR-9¢

26~APR-9¢

26~-APR~9

26-APR~-9

26-APR-9

Page 2
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Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

LOGIN CHAIN OF CUSTODY REPORT (lnoOl)
10:58 anm

LOCKHEED ANALYTICAL SERVICES

Mar 22 1996,

Login Number:

L6661

=,

[

L6661-19 BOH8FO 19-MAR-96 22-MAR-96 _ 26-APR-96
temp 4 : ' -
Location: 157
L6661-20 BOHSFO - . 19-MAR-96.22-MAR-96 26-APR-96
temp 4
lLocation: 157
L6661-21 BOH8FO . 19-MAR-96 22-MAR-96 26~APR-96
temp 4
Location: 157
Lecel~22 BOHSFO - 19=-MAR-S96 22-MAR-96 26=-APR~-96
temp 4
Location: 157
Water 1 S TRITIUM(H3) LAL-0066 Hold:15-SEP-96
16661~23 BOHSF1  19-MAR-96 22-MAR-96  26-APR-9€
temp 4
Location: 157
Filt H20 15 8§ 6010 ICP METALS Hold:15-SEP-96
Filt H20 15 S 6010 ICP TRACE Hold:15-SEP-96
LE661-24 BOHSF1 19-MAR-96. 22-MAR-96 26~APR-%¢
temp 4
I.ocation: 157
Filt H20 15 S 300.0 CHLORIDE Hold:16-APR-96
Filt H20 15 § 300.0 FLUORIDE Hold:16-APR-96
Filt H20 15 S 300.0 NITRATE Hold:21~-MAR-96
Filt H20 15 S 300.0 NITRITE Holg:21-MAR=-96 :
Filt H20 15 8§ 300.0 PHOSPHATE Hold:21-MAR-96
Filt H20 15 S 300.0 SULFATE Hold: 16~-APR-96
L6661-25 REPORT TYPE ' 22-MAR-96 22-MAR-96 26-APR-9
Location:
Water 1 S EDD - DISK DEL.
Water 1 8 GC2
Water 1 S INORG TYPE 2 RPT +
Water 1 S RAD RPT TYPE 2
Page 3
signature: ‘ﬂnl/ﬁ/\ﬁal.
Date: 3- WAl 0g27
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Page 1 of 2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST -
Data Turnaround
[J priorit
Col!ector 1 Company Contact Telephone = riori a:
e &80z /é..  saves Al B J. V. Borghese (509) 373-4780 Norm
Prolact Des:gnatmn - Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N B96-089
Ice Chest No. Field Logbook No. Method of Shipment
é'f“'/o =< - /c}P_ﬁ Federa! Express
Shipped To Oftsite Property No, Bill of Lading/Air Bill No.
Lockheed W9G-0-0640-373 A0 53613
Possibla Sample Hazards/Remarks .
Preservation HNO3 |Cool 4°C| H2s04 HCl | Cool 4°C] HNOZ Cool 4°C| None
Type of Container” | ;e PIG G G P PIG G PIG
No. of Centainer{s) 1 1 4 4 9 1 1
Special Handling andfor Storage :;j@'
Maintsin samples batween 2°C and 6°C, Volume so0mL | sooml | it 1 |-%2em 1 sooml. | 20mL
ICP " Oilend  i1py Conduc- | "2 Tritium - | Activity
Metals - Grease - | rotal) - | sivity - H3 Scan
SAMPLE ANALYSIS 8010A #9131 4181|050
{TAL}
[Unfiltered)
Sample No. Matrix* Date Sampled Time Sampled
.
BOMEFO W RS o€ RNl > o R Wiy U SSS N Mo el g

CHAIN OF POSSESSION

SignIPrint Names

SPECIAL INSTRUCTIONS
*1 IC Anions - 300.0 - Cl, F, NO2, NO3, P04, S04 (Unfiltered)

Matrix®

S = Sal
e y; SE = Sedument
Relmqmshed Bvéﬁ% DatefTima o€¢¢ &2~ DatefTime 0§77/ o oo
. pime . , Gross Beta, 5r-89/90, G s :
y e 5&4/ (ﬂ Z-Zo-96 2 Gross Alphs, Gross Beta, 5r-89/90, Gamma Spec % - ﬁﬁ:
T T - Y ; .
Date/Time Wd/ Received By Date/Time Sample analysis for NO2, NO3, and PO4 by EPA 300.0 is being requested for g - 2_:
Brbfa 3248 ! i information only. The ERC Contractor acknowledges that the 48-hour holding ] DS = Brum Solids
J'telmqu:shad By Date/Time Receivad By Date/Titne time will not be met. $1. - _?_rum Liquids
P = e
P . Wi = Wipe
e : 5 : - Liqud
Relinguished By Date/Time Receivad By Pate/Time '\-’ - V':iwmn
()\. X = Other
(L] LABORATORY |Rec Jved By ( Title Date/Time
SECTION . -
& 2.0 C 3\ 2l Q?.m_.a: Crostolian 352-90/F z0m-
(| FINAL SAMFLE |[Dispasal Method [ Disposed By Dafe/Time
Al pisposiTioN




Ce€C AL 00

Bechte! Hanfotd, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page _ 2 of__ 2
e —

Data Turnaround

Collector Company Contact Telephone E :rlom\,;
<3 ﬁ z2, / 0 T s J. V. Borghese (509) 373-4790 orma
Projact Designation s Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N B96-089
lce Chest No. Field Logbook No. Method of Shipment
. éZ‘ YO s; < o/ 233}’ Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockhoed W96-0-0640- 33 2904653613
Possible Sample Hazards/Remarks .
Presorvation HNOZ | Codl 4°C
Type of Container PIG PIG
No. of Containar(s) 1 1
Special Handling and/or Storage Valume
Maintain samples between 2°C and 6°C. 500mL § S00mL
IcP g
Metals -
SAMPLE ANALYSIS 6010A
{TAL)
{Filterad)
Sample No. Matrix * Data Sampled Time Sampled "
BOHEF1 w V356 Sy % o | S '
j . SPECIAL INSTRUCTIONS Matrix®
CHAIN OF POSSESSION Sign/Print Namos ¥3 IC Anions - 300.0 - €I, F, NO2, NO3, PO4, S04 {Filtered) s - son
Relinquished By Datermime OOV R % &% DatefTime 0500 Rt . o2 : ssg . g:;::mm
r to Activity Sc age .
46 feez (EaS yos Bk flen 3-To-pg _|Felerte Aoty Seanonpage 1o St - Sldge
R n &AL DatefTime ORY /| Received By Dats/Time Sample analysis for NO2, NO3, and PO4 by EPA 300.0 is being requested for 15 7%
. Bthto 2255 _ i information only. The ERC Contractor acknowledges that the 48-hour holding  } 0S ~ Drum Seligx
elinquished By Date/Time Received By Date/Time time will not be met. gL - 2-""" Liquids
= lIgse
" Wi = Wipa
A — - - L = Liqsd
Relinquished By DatefTime Recsived By DatefTime v . v‘:‘;“m“m
X = Other
LABORATORY Rec;:i ed By(_ o~ Title Date/Time
SECTION /j’ ) . -
7{"!"‘.._4 - L ) gc;;'\- 1£_£ (&<7A{L€m 3 Qq—g/@ﬂ#ﬁ
FINAL SAMPLE | Disposal Method 4 Disposed By DatefTime
DISPOSITION




02828¢%

Envirqnmental | Lob No. 22152
nosoasor FRC Team e
Interoffice Memorandum T

Subjunt. Codee 5220

T W. S. Thompson  N1-28 DATE:  February 29, 1996

G- C.Henckel  H4-80

comEs: KA. Smith X023 ‘mow S K. DeMers( ) /
T. L. Lafreniere X0-23 Radiological Con'
D. E. Gergely X0-23 T7-05/373-1913

sveiect: Total Activities for Off-Site Slupments of Groundwater Samples to NRC Licensed
Laboratories

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from ground water wells located on the Hanford Site.

All wells reviewed to date for radiological content have shown no well with a total activity in
excess of 2,000,000 pCi/l (2,000 pCi/gm), the Department Of Transportation limit for rachoacnve
material. The highest activity in any known well is 1.56 X 10° pCi/l I,

While this does not constitute any refease from radiological controls for worker protection, it does
allow samples to be shipped based on historical laboratory data and save the expense of doing
radiochemical analysis.

A copy of the most recent analytical data should be provided to the NRC licensed laboratory with

the samples being shipped or if no data is available for new wells, the most recent data from adjacent
wells,

0030 (UB>2S



LOCKHEED MABT:W

Sampie Login
Login Review Checklist

Lot Number _4{ (.{ (|

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent},
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation, Before beginning

review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE, SUMMARY REPORT

8

/A Comment

1. Are all sample ID’s correct? -

2. Are all samples present?

3. Are all matrices indicated correctly?

4. Are all analyses on the COC logged in for the
appropriate samples?

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to LAS batching
procedures?

LOGIN CHAIN OF CUSTODY

B
<
>

Comment

1. Are the collect, receive, and due dates correct
for every sample?

'KEKRXXX‘KE

2. Have all appropriate comments been indicated in -
the comment section? Y

SAMPLE RECEIVING CHECKLIST YES NO N/A Comment

1. Are all discrepancies between the COC and the login X
noted (if applicable)?

A-\{/V"\,jw—f\ B‘L‘L “p 7//‘\.0 <\\A~u\a T B—aq-q_é

primary review signature date secondary review s;gnalun: date

0031035 > 5%




Lockheed Analytical Services
Sample Receiving Checklist

Page 1 of

Client Name: 8 LUL/I—'./\ . Haee Q JobNo. { ((e («/ Cooler ID:
COOLER CONDITION UPON RECEIPT
Temperature of cooler upon receipt: L( C )
temperature of lemp. blank upon receipt:
Yes No * Comments/Discrepancics
custody scals intact X
chain of custody present P
blue ice (or equiv.) prescat/frozen X
red survey completed e
SAMPLE CONDITION UPON RECEIPT .
Yee No ¢ Comments/Discrepancica
all bottles labeled y
samples intact K%
proper container used for samplo typo A
sample volume sufficient for analysis X
proper pres. indicated on the COC X
VOA's contsin headspace ~ L
are samples bi~phasic (if so, indicate sample 1D'S): e
MISCELLANEOUS ITEMS
Yes No ¢ Commenta/Discrepancics ey
samples with short holding times ¢ D ihe . Aihide. T excerd<d
- 7 x
samples to subcontract X
ADDITION AL COMMENTS/DISCREPANCIES —
<P
C\ I
¢ [Completed by / date: AN FX . 2-22-4L, .
D\PSeat to the clicat (date/initials): *# Clicnt’s signature upon receipt:

Notos: * = contact the appropriats CSR of any diserepaccios immedistaly opon roceipt

*% x pleaso rovicw this information acd refurn via fecatmillc (o the spproprists CSR (702) 351-8146

HSeeLO

version 2.0 (11/11/94)




- | | . 290 465318 .
T - WHC- S0W-93-0003

Revision 4.
SAMPLE CHECK-IN LIST

Date/Time Received: §- 22-7 SOG#:  wk
Work Order Number: v - SAF #: GCIQ -0%4 .
Shipping Container 1D: £L-HO Chain of Custody # ~4
1. Custody Seals on shipping container intact? Yes [} No [ ]
2. Custody Seals dated and signed? Yes fF No [ ]
3 Sample temperature , , Y ‘. -
4. Vermiculite/packing materials is Wet [ 1 Dry $I°
5 Each sample is in a plastic bag? Yes B Neo [ ]
6. Sample holding times exceede.d? | Yes [><]~ No [}

Samples have:
tape hazard labels

wc_custody seals —_ ,-appropriate sample labels

8. Samples are: ’
in good condition leaking
broken . have air bubbles

g, Is the information on the COC and Sample bottles in agreement?

Yes[>Y No [ ]

Notes: W Ihvake , Miwih WX m»w@*j

Sample Custodian/Laboratory: 7/{/\/(/%,‘(5&)... Date: %-22-9C
Telephoned To: \(M«LLQ,\M P@\,\ On %.27-7L By AV\-”L_;)/;\/_M.Y(M

33



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)
Bechtel Hanford, Inc. * Richland, WA

BOH8FO — L6661-1 Water . SCREENING —
L.6661-2 Water +6010 ICP METALS
L6661-2 Water '6010 ICP TRACE -
L6661-3 Water +300.0 CHLORIDE
L6661~3 Water +300.0 FLUORIDE -
L6661-3 Water *300.0 NITRATE -
L6661-3 Hater . 300.0 NITRITE -
L6661-3 . Water * 300.0 PHOSPHATE
L6661-3 Water + 300.0 SULFATE™
1.6661-4 Water * 413.1 OIL AND ¢
L6&661-8 Water, *418.1 TPH -
L6661-12 Water + 9050 CONDUCTIVI
L6661-13 Water *GAMMA SPEC LAL-
L6661-13 Water +GR ALP/BETA LAL
L6661-13. Water ‘SR-89/90 LAL-0C
16661-22 Water ‘TRITIUM(H3) LAL

BOHBFI*“' L6661-23 Filt H20 + 6010 ICP METALS
L6661-23 Filt H20 +6010 ICP TRACE
Le6b1-24 Filt H20 -300.0 CHLORIDE
L6661-24 Filt H20 . 300.0 FLUORIDE
L6661-24 Filt H20 - 300.0 NITRATE -
L6661-24 Filt H20 +300.0 NITRITE -
Le661-24 Filt H20 +300.0 PHOSPHATI
L6661-24 Filt H20 . 300.0 SULFATE .

REPORT TYPE — 16661-25 Water EDD - DISK DEL.
1.6661-25 Water GC2 -
L6661-25 Water INORG TYPE 2 RF
L6661-25 Water RAD RPT TYPE 2

0034 m35559



LOCKHEED ANALYTICAL SERVICES

Sample Resgults

Client Sample ID: BOH8G2

Date Collected:

18-MAR-96

Matrix: Water

Date Received:

20-MAR-96

Percent Solids:

N/A

Cotstituent T

Chioride 21-MAR-96 | 35075 LE649-3
Fluoride mg/L 300.0 [< 0.007 21-MAR-96 35077 i L6649-3
Nitrate-N ma/L  { 300.0 | 5.2 21-MAR-96 | 35079 | L6649-3
Nitrite-N mg/L | 300.0 |[< 0.002 21-HAR-95 | 35082 L6649-3
Ortho Phosphate mg/L 300.0 0.02% 0.10 He 21-MAR-96 35084 L6649-3
sul fate mg/L | 300.0 | 270 0.10 21-MAR-96 | 35086 | L6693
Conductivity ussem | 9050 | 990 1.0 12-APR-96 | 35253 L6649-12

0036




. LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHBFO Date Collected: 19-MAR-96

Matrix: Water Date Received: 22-MAR-96

Percent Solids: N/A

Constituent |

Chioride mg/L 300.0 7.8 0.020 26-MAR-96

Fluoride mg/L 300.0 0.47 0.10 25-MAR-96 35224 L6661-3
Nitrate-N g /L 300.0 3.0 0.020 H 26-MAR-96 35226 _ | L6661-3
Nitrite-N mg/L 300,0 |< 0.0G2 0.010 HU 26-MAR-96 35228 L6661-3
ortho Phosphate my/L 300.0 0.088 0.10 HB 25-MAR-96 35230 L6661-3
sulfate ma/L 300.0 130 0.10 26-MAR-96 35232 ) L6661-3

Conductivity us/cm Q050 530 1.0 12-APR-96 35253 | L6661-12



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHBG3 Date Collected: 18-MAR-96

Matrix: Filt H20 Date Received: 20-MAR-96

Percent Solids: N/A

Constitugnt .. . .’ o

AR ier{s}
Chloride | mg/L | 300.0 | 23. 0.020 21-MAR-96 | 35076 L6649-23
Fluoride mg/L | 300.0 |< 0.007 | 0.10 u 21-MAR-96 | 35078 L6649-23
Nitrate-N mg/L | 300.0 | 5.2 0.020 b 21-#AR-96 | 35080 L6649-23
Nitrite-N mg/L | 300.0 |<o0.002 | 0.010 KU 21-MAR-06 | 35083 L6649-23
Ortho Phosphate mg/L | 300.0 |<0.002 | 0.10 HU 25-MAR-96 | 35085 | L6649-23
sulfate mg/L | 300.0 | 270 0.10 21-MAR-96 | 35087 | L6649-23

0074



) LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: EBOHBF1 Date Collected: 19-MAR-96

Matrix: Filt H20 Date Received: 22-MAR-96

Percent Solids: N/A

Cofistitient "~ LD ethod

Chloride mg/L 300.0 . 26-MAR-96 L6661-24

Fluoride mg/L 300.0 0.50 0.10 25-MAR-96 35225 L6661-24
Nitrate-N ma/L 300.0 200 0.20 HD(1:103 |26-MAR-96 35227 . L6661-24
Nitrite-N mg/L 300,0 |< 0.002 0.010 HU 26-MAR-96 35229 41 L6661-24
Ortho Phosphate mg/L 300.0 0.067 0.10 HB 25-MAR-;E 35231 | L6661-24

Sul fate mg/L 300.0 140 .10 26-MAR-96 35233 | L6661-26




LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHBG2 Date Collected: 1B-MAR-96

Matrix: Water Date Received: 20-MAR-96

Percent Solids: N/A

ALUMINUM, TOTAL mg/t 76010 < D.036 0.036 0.20 u | 1 05-APR-96

BARIUM, TOTAL mg/L 6010 0.062 0.0050 0.20 B 1 05-APR-96 | 35540 L6649-2
BERYLLIUM, TOTAL ma/L 6010 < 0.0010 | 0,0010 0.0050 u 1 05-APR-96 | 35540 L6649-2
CADMIUM, TOTAL ma/ 6010 < 0.0050 | 0.0050 0.0050 u 1 05-APR-96 | 35540 _ L6649-2
CALCIUM, TOTAL ma/ L 6010 130 0.0090 5.0 1 05-APR-96 { 35540 L6649-2
CHROMIUM, TOTAL mg/ L 6010 0.013 0.0080 0.010 1 05-APR-96 | 35540 | L6649-2
COBALT, TOTAL mg/ L 6010 < 0.0070 | 0.0070 0.050 u 1 05-APR-96 | 35540 1 L6649-2
COPPER, TOTAL mg/L 6010 < 0.0070 | 0.0070 0.025 u 1 05-APR-96 | 35540 L6649-2
IRON, TOTAL ma/ L 6010 0.057 0.00580 0.10 8 1 05-APR-96 | 35540 L6649-2
MAGNESIUM, TOTAL mg/1L 6010 21. 0.066 5.0 1 05-APR-96 | 35540 L&649-2
MANGANESE, TOTAL mg/L 6010 < 0.0010 { 0.0010 0.015 u 1 05-APR-96 | 35540 L6649-2
NICKEL, TOTAL mg/1 6010 < 0.013 0.013 0.040 u 1 05-APR-96 | 35540 L6649-2
POTASSIUM, TOTAL mg/L 6010 5.5 1.2 5.0 1 05-APR-96 | 35540 L6649-2
SILVER, TOTAL ma/ L 6010 < 0.0070 | 0.0070 0.010 u 1 05-APE-96 35540 L6649-2
SODIUM, TOTAL mg/L 6010 50. 0.039 5.0 1 05-APR-96 | 35540 L6649-2
VANADIUM, TOTAL mg/l 6010 < 0.0070 | 0.0070 0.050 U 1 05-APB-96 35540 | L6649-2
ZINC, TOTAL mg/1l 6010 0.015 0.0030 0.020 B 1 05-AFR-96 | 35540 L&649-2
Antimony ma/ L 6010 < 0.0030 | 0.0030 0.060 U 1 24-AP§-96 35541 L6649-2
Arsenic ma/l 6010 < 0.0030 | 0.0030 0.010 U 1 24-APR-96 | 35541 L6649-2
Lead ma/l 6010 < 0.0020 | 0.0020 0.0030 u 1 264-APR-96 | 35541 L664%-2
Selenium mg/ L 6010 < 0.0030 | 0.0038 0.0050 u 1 24-APR-96 | 35541 L6649-2
Thallium ma/t 6010 < 0.0050 | 0.0050 0.010 u 1 24-APR-956 | 35541 L6642

0114



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID:

BOHBFO

Date Collected: 19-MAR-96

Matrix: Water

Date Received: 22-MAR-96

Percent Solids:

N/A

ALUMINUM, TOTAL mg/ L 6010 0.33 0.036 0.20 05-&PR-96

BARIUM, TOTAL mg/l 6010 0.036 0.0050 0.20 8 05-APR-%6 | 35540 L&661-2
BERYLLIUM, TOTAL mg/ L 6010 < 0.0010 | 0.0010 0.0050 u 05-APR-96 | 35540 L6661 -2
CADMIUM, TOTAL ma/L 6010 < 0.0050 | 0.06050 0.0050 u 05-APR-96 | 35540 L6661-2
CALCIUM, TOTAL ma/l 6010 22. 0.00%0 5.0 05-APR-96 | 35540 L6661-2
CHROMIUM, TOTAL mg/\ 6010 < 0.0060 | 0.0060 0.010 U 05-AP@-96 35540 L666T-2
COBALT, TOTAL mg/l 6010 < 0.0070 { 0.0070 0.050 u 05-APR-96 { 35540 L6661-2
COPPER, TOTAL mg/fi 6010 < 0.007C ; 0.0070 0.025 u 05-APR-96 | 35540 L6661-2
IRON, TOTAL mg/1 6010 0.20 0.0060 0.10 05-AP§-96 35540 L&661-2
MAGNESIUM, TOTAL mg/l 6010 5.6 0.066 5.0 05-APE-96 35540 L6661-2
MANGANESE, TOTAL mg/ L 6010 0.024 0.0010 0.015 US-APR;96 35540 L6661-2
NICKEL, TOTAL mg/L 6010 < 0.013 0.013 0.040 u 05-APR-96 | 35540 Lo6661-2
POTASSIUM, TOTAL ma/s L 6010 2.8 1.2 5.0 B 05-AP§-96 35540 L&661-2
SILVER, TOTAL mg/l 6010 < 0.0070 | 0.0070 0.010 u 05-APR-96 | 35540 L6661-2
SODIUM, TOTAL ma/sl 6010 100 0.03¢9 5.0 05-APR-96 | 35540 L6661-2
VANADIUM, TOTAL mg/l 6010 0.012 0.0070 0.050 B 05-APR-96 | 35540 L6661-2
ZINC, TOTAL mg/l 6010 0.35 0.0030 0.020 05-APR-96 | 35540 L6661-2
Antimany mg/L 6010 < 0.0030 | 0.0030 0.060 u 24-AP§-96 35541 L6661-2
Arsenic mg/sl 6010 0.0055 0.0030 0.010 B 24-APR-96 | 35541 L6661-2
Lead ma/L 6010 < 00,0020 { 0.0020 0.0030 u 24-APR;96 35541 L6661-2
Selenium mg/i 6010 0.0045 0.0030 0.0050 B 24-APR-96 | 35541 L&661-2
Thallium mg/L 6010 < 0.0050 | 0.0050 0.010 u 2&-APB-96 35541 | L6661-2

0115




LOCKHEED ANALYTICAL SERVICES

Sample Resgults

Client Sample ID: BOHBG3 Date Collected: 18-MAR-96

Matrix: Filt H20 Date Received: 20-MAR-96

Percent Solids: N/A

| Resu

ALUMINUN, DISSOLVED <0.036 | 0.036 | 0.20 u 1 [05-aPR-96

BARIUM, DISSOLVED mg/t 6010 | 0.066 | 0.0050 | 0.20 B 1 |o5-APR-96 | 35542 | L6649-24
BERYLLIUM, DISSOLVED mg/1 6010 | < 0.0010 | 0.0010 | 0.0050 | U 1 |o5-aPr-96 | 35542 | Le649-24
CADMIUM, DISSOLVED mg/ 6010 | < 0.0050 | 0.0050 | 0.0050 | u 1 |os-aPr-96 | 35542 | L&649-24
CALCIUM, DISSOLVED ma/l 6010 140 0.0090 5.0 1 Jo5-APR-96 | 35542 | L6649-24
CHROMIUM, DISSOLVED mg/ 6010 | < 0.0060 | 0.0060 | 0.016 | u 1 |05-APR-96 | 35542 | L6649-24
COBALT, DISSOLVED ma/L 6010 | < 0.0070 | 0.0070 | 0.050 | u 1 |05-APR-96 | 35542 | L6649-24
COPPER, DISSOLVED mg/1 6010 | <0.0070 | 0.0070 | 0.025 | U 1 |05-ApR-96 | 35542 | Lé649-26
IRON, DISSOLVED mg/ 6010 | < 0.0060 | 0.0060 | 0.10 u 1 |05-APR-96 | 35542 | L6649-24
MAGNESIUM, DISSOLVED mg/L 6010 22. 0.066 5.0 1 |o5-apr-96 | 35542 | Les49-24
MANGANESE, DISSOLVED mg/1 6010 | < 0.0010 | 0.0010 | o0.015 | u 1 {05-APR96 | 35542 | L6649-24
NICKEL, DISSOLVED mg/L 6010 | <0.013 | 0.013 | 0.040 | U 1 |05-APR-96 | 35542 | L6649-24
POTASSIUM, DISSOLVED ma/L 4010 5.0 1.2 5.0 1 05-APR-96 | 35542 L6649-24
SILVER, DISSOLVED mg/ L 6010 | < 0.0070 | 0.0070 | 0.010 | U 1 |05-APR-96 | 35542 | L6649-24
SODIUM, DISSOLVED ma/ L 6010 54. 0.039 5.0 1 |05-APR-96 | 35542 | L6649-24
VANADIUM, DISSOLVED ma/t 6010 | < o0.0070 | 0.0070 | o0.050 | v 1 |05-APRC96 | 35542 | L6649-24
ZINC, DISSOLVED ma/l 6010 | < 0.0030 | 0.0030 | 0.020 | U 1 lo5-aPR-96 | 35542 | L&649-24
Antimony mg/L 6010 | < 0.0030 | 0.0030 | 0.060 | u 1 |26-apr-96 | 35543 | Lecs9-24
Arsenic mg/t 6010 | 0,0066 | 0.0030 | 0.00 | B 1 |24-APRZ96 | 35543 | L66G49-26
Lead ma/ L 6010 | < 0.0020 | 0.0020 | 0.0030 | U 1 124-APR-96 | 35543 | L6649-24
selenium ma/ L 6010 | < 0.0030 | 0.0030 | 0.0050 | u 1 |24-apR-96 | 35543 | L6649-24
Thal Lium ma/l 6010 | 0.0064 | 0.0050 | 0.010 | B 1 |24-apr-96 | 35543 | Le649-24




LOCKHEED ANALYTICAL SERVICES }

Sample Results

Client Sample ID: BOHSF1 Date Collected: 19-MAR-96

Matrix: Filt H20 Date Received: 22-MAR-96

Percent Solids: N/A

ALUMINUM, DISSOLVED mg/l < 0.036 0.636 0.20 U

BARIUM, DISSOLVED mg/t 6010 0.037 0.0050 0.20 B 1 05-APR-96 | 35542 | L6661-23
BERYLLIUM, DISSOLVED mg/ L 6010 < 0.0010 | 0.0010 0.0050 u 1 05-APR-96 | 35542 L6661-23
CADMIUM, DISSOLVED mg/L 6010 < 0.0050 | 0.0050 0.0050 u 1 05-APR-96 | 35542 L6661-23
CALCIUM, DISSOLVED ma/ L 6010 23. 0.00%90 5.0 1 05-APR-96 | 35542 L6661-23
CHROMIUM, DISSOLVED mg/ L 6010 < 0.00680 | 0.0060 0.010 u 1 05-ApR-96 | 35542 L6661-23
COBALT, DISSOLVED mg/lL 6010 < 0.0070 | 0.0070 0.050 u 1 05-APR:96 35542 L6661-23
COPPER, DISSOLVED mg/L 6010 < 0.0070 | 0.0070 0.025 U 1 05-APR-96 | 35542 1.6661-23
IRON, DISSOLVED ma/ L 6010 0.024 0.,0060 0.10 B 1 05-APR-96 | 35542 | L6661-23
MAGNESIUM, DISSOLVED mg/t 6010 5.9 0.066 5.0 1 05-APR-96 | 35542 | L6661-23
MANGANESE, DISSOLVED myg/ L 6010 0.022 0.0010 0.015 1 05-APR-96 | 35542 L6661-23
NICKEL, DISSOLVED mg/L 6010 < 0.013 0.013 0.040 u 1 US-APR;96 35542 L&661-23
POTASSIUM, DISSOLVED mg/ 6010 2.7 1.2 5.0 B 1 05-APR-96 | 35542 | L6661-23
SILVER, DISSOLVED ma/ L 6010 | < 0.0070 { 0.0070 0.010 u 1 05-AP§f§6 35542 | L&661-23
SODIUM, DISSOLVED mg/t 6010 110 0.039 5.0 1 05-APR-96 | 35542 L6661-23
VANADIUM, DISSOLVED mg/1 6010 0.014 0.0070 0.050 B 1 05-AP§;96 35542 | L6661-23
ZINC, DISSOLVED mg/ L 6010 | < 0.0030 | 0.0030 0.020 U 1 05-APR-96 | 35542 | L6661-23
Antimony mg/i 6010 < 0.0030 { 0.0030 0.060 U 1 24-APR-96 | 35543 ] L&661-23
Arsenic ma/ 1 6010 0.0067 0.0030 0.010 B 1 24-APR-96 | 35543 1.6661-23
Lead mg/l 6010 < 0.0020 | 0.0020 0.0030 u 1 24-APR-96 | 35543 L&6661-23
Selenium mg/ L 6010 0.0032 0.0030 0.0050 B 1 24-APR-96 | 35543 ' L6661-23
Thattium mg/ L 6010 < 0.0050 | 0.G050 ¢.010 u 1 24-APR-96 | 35543 L&6661-23
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1.OCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH -
Client Sample ID: BOHBGZ2 LAL Sample ID: L6649-8
Date Collected: 18-MAR~-96 Date Received: 20-MAR-96
Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96
Matrix: Water Analytical Batch ID: 032496PM-418.1
QC Group: 418.1 TPH_35184 Dilution Factor: 1




LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

318.1 TPH i
Client Sample ID: BOHSFO LAL Sample ID: L6661-8
Date Collected: 19-MAR-96 Date Received: 22-MAR-96
Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96
Matrix: Water Analytical Batch ID: 032496PM-418.1
QC Group: 418.1 TPH_35184 Dilution Factor: 1

TRPH <1.00 1.00



'LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH .
Client Sample ID: Method Blank LAL Sample ID: 35184MB
Date Collected: N/a Date Received: N/Aa )
Date Analyzed: 24-MBR-96 Date Extracted: 24-MAR-~96
Matrix: Water Analytical Batch ID: 032496PM-418.1
QC Group: 418.1 TPH_35184 Dilution Factor: 1

TRPH <1.00 1.00

0135
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[OCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH .
Client Sample ID: BOHBG2 LAL Sample ID: 35184Ms
Date Collected: 18-MAR-96 Date Received: 20-MAR-96
Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96
Matrix: Water analytical Batch ID: 032496PM-418.1
QC Group: 418.1 TPH_35184 Dilution Factor: 1




[LOCKHEED ANALYTICAL SERVICES | -

TOTAL PETROLEUM HYDROCARBONS BY FTIR

4i8.1 TPH -
Client Sample ID: BOH8G2 LAL Sample ID: 35184MsD
Date Collected: 18-MAR~96 Date Received: 20-MAR-96
Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96
Matrix: Water Analytical Batch ID: 032496PM-418.1
QC Group: 418.1 TPH 35184 Dilution Factor: 1




LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH
Client Sample ID: Lab Ctrl Sample
Date Collected: N/a
Date Analyzed: 24-MAR-96
Matrix: Water
QC Group: 418.1 TPH_35184

LAL Sample ID:
Date Received:
Date Extracted:
analytical Batch
pilution Factor:

35184LCS

N/A

24-MAR-96

ID: 032496PM-418.1
1

TRPH



[, OCKHEED ANALYTICAL SERVICES

*ATRIX SPIKE DATA SUMMARY
TOTAL PETROLEUM HYDROCARBONS BY FTIR

218.1 TPH

- Client Sample ID:  BOHSG2 TAL Sample ID:  35184MS
Date Collected: 18-MAR-96 pDate Received: 20~-MAR-96
Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96 )
Matrix: Water Analytical Batch ID: 032496pPM-418.1
QC Group: 418.1 TPH_35184 pilution Factor: 1

0135



. OCKHEED ANALYTICAL SERVICES

MATRIX SPIKE DUPLICATE DATA SUMMARY
TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH
Client Sample ID: BOH8G2 LAL Sample ID: 35184MSD
Date Collected: 18-MAR-96 Date Received: 20-MAR-96
Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96
Matrix: Water Analytical Batch ID: 032496PM~-418.1
QC Group: 418.1 TPH_35184 pilution Factor: 1

0140



LOCKHEED ANALYTICAL SERVICES

LCS DATA SUMMARY
TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH
Client Sample ID: Lab Ctrl Sample LAL Sample ID: 35184LCS
Date Collected: N/A Date Received: N/B
Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96
Matrix: Water Analytical Batch ID: 032496PM-418.1
QC Group: 418.1 TPH_35184 Dilution Factor: 1

TRPH 2.49 2.52 101 64-114

0141



" LOCKHEED ANALYTICAL SERVICES

"IL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOH8G2 LAL Sample ID:  L6649-4

Date Collected: 18-MAR-96 Date Received: 20-MAR-96

Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96

Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_ 35188 Dilution Factor: 1

“PRACTICAL | = DATA -
QUANTITATION LIMIT . QUALIFIER(s)
P g /L L

0il and Grease 6.11 5.00

0148




"LOCKHEED ANALYTICAL SERVICES

OTL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOHBFO LAL Sample ID: L6661-4

Date Colliected: 19-MAR-96 Date Received: 22-MAR-96

Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96

Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1 -

- CONSTITUENT

0il and Grease <5, 00 5.00

0149



" LOCKHEED ANALYTICAL SERVICES

OTL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: Method Blank LAL Sample ID: 35188MB

Date Collected: "/a bate Received: N/R -

Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96

Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

0il and Grease <5.00 5.00

0150




" LOCKHEED ANALYTICAL SERVICES

OIIl. AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOHBG2 LAL Sample ID: 35188Ms8

Date Collected: 18-MAR~-96 Date Received: 20-MAR-96

Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96

Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

paTA

CONSTITUENT .

0il and Grease 189

0151



LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE -~ GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOHBG2 LAL Sample ID: 35188MsD

Date Collected: 18-MAR-96 Date Received: 20-MAR-96

Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96

Matrix: Water Analytical Batch ID: 0325%6AM-41:.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

0il and Grease 187 5.00

G152



LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: Lab Ctrl Sample LAL Sample ID: 35188LCS

Date Collected: N/A Date Received: N/A

Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96

Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_351883 Dilution Factor: 1

0il and Grease 186 5.00 .

0153



'LOCKHEED ANALYTICAL SERVICES - -~

MATRI¥X SPIKE DATA SUMMARY
OIL AND GREASE ~ GRAVIMETRIC METHOD
413.1 OIL AND GREASE B

Client Sample ID: BOHS8G2 LAL Sample ID: 35188Ms

Date Collected: 18-MAR-96 Date Received: 20-MAR-96

Date Analyzed: 25-MAR-96 Date Extracted: 25—-MAR-96

Matrix: Water Analytical Batech ID: (32596AM~-413.1
QC Group: 413.1 OIL AND GRERSE_35188 Dilution Factor: 1

0il_and Grease 200 6.11

0154



ILOCKHEED ANALYTICAL SERVICES

MATRIX SPIKE DUPLICATE DATA SUMMARY
OIL AND GREASE - GRAVIMETRIC METHOD
+13.1 OIL AND GREASE -

Client Sample ID: BOHBG2 LAL Sample ID: 35188MSD

Date Collected: 18-MAR-96 Date Received: 20-MAR-96

Date Analyzed: 25-MAR-26 Date Extracted: 25-MAR-S6

Matrix: Water hRnalytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

Concentration

g /L

0il and Grease 200 187

G155



LOCKHEED ANALYTICAL SERVICES

L.CS DATA SUMMARY

OXIL AND GREASE - GRAVIMETRIC METHOD

413.1 OIL AND GREASE

Cliesnt Sample ID:
Date Collected:
Date Analyzed:
Matrix:

QC Group:

Lab Ctrl Sample
N/B

25-MAR-96

Water

413.1 OIL AND GREASE_ 35188

LAL Sample ID:
Date Recelived:
Date Extracted:

Analytical Batch ID:

Dilution Factor:

3S1BE_CS
N/A
25-MAR-56

1

D32596AM-413.1

0il and Grease

200

93

78-110

0156



Bechtel Hanford, Inc. * Richland, WA

LOCKHEED ANALYTICAL SERVICES

RAD DATA REPCRT (ra01)

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOHBG2 LAL Sampie 1D: L6649-13

Date Collected: 18-MAR-96 Date Received: 20-MAR-96

Matrix: Water Login Number: L&649

SDG: LK6645/LK6661
Constituent .o Anotyged: o Batohe,. . - i hctivity ' Errar o MDA DataGual Units
Ac-22B(Ra-228) 25-MAR-96 GAMMA SPEC LAL-0063_35166 10 25, 39. pCi/L
Co-58 25-MAR-96 GAMMA SPEC LAL-0063_35166 -0.4 6.8 B.9 pCi/sL
Co-60 25-MAR-96 GAMMA SPEC LAL-0063_35166 -0.2 3.9 9.5 pCi/L
Cs-137 25-MAR-96 GAMMA SPEC LAL-0063_35166 0.4 5.4 9.2 pCi/L
Eu-152 25-MAR-96 GAMMA SPEC LAL-0063_35166 -9.2 7.7 39. pCi/L
Eu-154 25-MAR-96 GAMMA SPEC LAL-0063_35166 =6.5 6.7 40. pEi/L
Eu-155 25-MAR-96 GAMMA SPEC LAL-0063_351é6 -2. 15, 19 pCi/L
Fe-59 25-MAR-96 GAMMA SPEC LAL-0063_35166 -0.5 8.6 19. pCi/L
Fh-212 25-MAR-96 GAMMA SPEC LAL-0063 35166 -3. 1. 15. B pCi/L
Ph-214(Ra-226) 25-MAR-96 GAMMA SPEC LAL-0063_35166 42. 15. 18, pCi/L
Ra-226(GAMMA} 25-MAR-96 GAMMA SPEC LAL-0063_35166 -30 130 190 pCisL
Ru-106 25-MAR-96 GAMMA SPEC LAL-0063_35166 -38. 31, 99. pci/L
U-235(CAMMA) 25-MAR-96 GAMMA SPEC LAL-0063_35166 22. 3. 42, - pCi/L
Gross Alpha 09-APR-96 GR ALP/BETA LAL-0060_35168 2.5 2.9 4.7 c pCi/L
Gross Beta 09-APR-96 GR ALP/BETA LAL-0060_35168 764, 42, 5.4 [ pCi/L
$r-89,90 03-APR-96 SR-89/90 LAL-0065_35403 233. 12, 0.93 pCi/L

Page 1
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc, * Richland, WA

Bechtel Hanford Project (Prdject BECHTEL-HANFORD)

Client Sample ID; BOHBG2 LAL Sample [D: L6649-22
Date Collected: 18-MAR-95 Date Received: 20-MAR-96 *
Matrix: Water Login Number: L6649
SDG: LK&ELP/LKESS]
Constituent | . o Acalyzedi’ Bateh U0 Activity.~ Epbar . MDA .. DataQual Units
H-3 09-APR-96 TRITIUM(H3) LAL-0066_35178 5820 520 240 pCi/L

Page 2
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LOCKHEED AMNALYTICAL SERVICES
RAD DATA REPORT (ra01)}
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOHBFO LAL Sample ID: L6661-13

Date Collected: 19-MAR-96 Date Received: 22-MAR-96

Matrix: Water Login Number: L6661

SDG: LK6649/LKEEET
Constituent ' - Analyzeds’ Bateh " .. L AeKINEERR Errar, UHRK. Dataguat  Units
Ac-228(Ra-228) 25-MAR-96 GAMMA SPEC LAL-0063_35166 1.6 9.9 18. pCi/L
Co0-58 25-MAR-96 GAMMA SPEC LAL-0063_35166 -0.6 1.0 3.3 pCisL
Co-60 25-MAR-96 GAMMA SPEC LAL-0063_35166 -0.3 1.8 4.4 pCi/L
Cs-137 25-MAR-96 GAMMA SPEC LAL-0063_35166 0.9 2.8 3.6 pCi/L
Eu-152 25-MAR-96 GAMMA SPEC LAL-0063_ 35166 -0.9 5.5 15. pcisL
Eu-154 25-MAR-96 GAMMA SPEC LAL-0083_35166 -0.3 3.8 15. pCi/t
Eu-155 25-MAR-96 GAMMA SPEC LAL-0063 35166 2. i1. 15. pCi/L
fe-59 25-MAR-96 GAMMA SPEC LAL-0063_35166 «0.2 2.2 7.0 . pCi/L
Pb-212 25-MAR-96 GAMMA SPEC LAL-0063_35166 4.4 6.1 8.9 pCi/L
Pb-214(Ra-226) 25-MAR-96 GAMMA SPEC LAL-0063_35166 16.4 6.8 8.7 pCi/L
Ra-226(GAMMA ) 25-MAR-956 GAMMA SPEC LAL-0083_35166 -34. 68. 110 pCi/L
Ru- 106 25-MAR-96 GAMMA SPEC LAL-00&3_35166 -25. 12. 39, pCi/L
U-235({GAMMA) 25-MAR-96 GAMMA SPEC LAL-0063 35166 -11. 15. 27. - pCi/L
Gross Alpha 09-APR-96 GR ALP/BETA LAL-0060_35168 1.4 1.8 3.0 c pCi/L
Gross Beta 09-APR-96 GR ALP/BETA LAL-0060_35168 3.8 1.7 2.6 pCi/L
$r-89,90 03-APR-96 SR-89/90 LAL-0065_35403 0.22 0.59 1.0 pei/L

page 3
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LOCKHEED AMALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample 1D: BOHBFO LAL Sample ID: L6661-22

Date Collected: 19-MAR-96 Date Received: 22-MAR-96

Matrix: Water Login Number: L&6&1

SDG: LK6649/LKE661
Lonstituent .-Anafyzed ~ Bats MRA . Dataguat  Units
H-3 09-APR-96 TRITIUM(H3) LAL-0066_35178 400 220 260 . pCi/L

Page 4
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ISOTOPES DILUTION RECORD

Worki vel Diluti .
Date:_‘J_Lf_EB Preparer’s Name: /’? . w Cﬂ"fg{
Pipet Check / Balance Wt, Check Done (j
Diluent used: & - [ M HC |

I. Isotope #I:QS_;E__’

Dituted Source ID (log#)lz 2l -225-24-3 _
A: Source activity: ??LO 8 3’ IPC& /m,Q) demﬁ‘ chuedled ?fwm
75 13¢

B: Amount of source transferred: O 2 m&

C: Total amount of dilution; _ /00 m A
D: Isotope activity (A*B/C): / ' 8 8 ! T P G / :?'«QJ
I1. Isotope #2: CO '“é 2

Diluted Source ID (log#): 1( =225 ~ o ~|

E: Source activity: CM(? fod1 p chmk , dtcaa& Clwcc&l; ﬁn-}vc
-y .

F: Amount of source transferred: 0 2 P“'Q P

G: Total amount of dilution: __ /00 m.&
H: Isotope activity (E*F/G): [ ?E 62, P G. /M»Q.»

Dilution Log Book 1D;_ 12~ 353 - 74
Reviewed by: _4' Date: f/ 7/ 73
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ISOTOPES DILUTION RECORD

Secondary/Working Level Dilution
Date: ff[ﬂi 3 Preparer’s Name: J’ U)(WJ\/

Pipet Check / Balance Wt. Check Done (vf
Diluent used: _(1-{ M #C |
. Tsotope #1:_ (5 -{371
Diluted Source ID (logh): [ - 225-24-3
A: Source activity: 149 £31 pCe)mh ey

B: Amount of source transferred: _2______“ n

Gy

q 15 (34%;

C: Total amount of dilution: / o miL
D: Isotope activity (A*B/C): [188./662 P G /an)

IL. Isotope #2:(.¢ ~to

Diluted Source ID (log#): 9[- 225-Fo~ ]
E: Source activity: 99%. fok T 2 CZ/m.Q

F: Amount of source transferred: l&l;a__

G: Total amount of dilution: /@ mﬂ

H: Isotope activity (E*F/G): / ??é 207 /90./ ml

x Dilution Log Book ID:_12-353-79

Reviewed by: j_tg]" Date: % /93
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Notebook No. 353

80 . .
» PRQJECT 25‘ g/lBCC S\Ld. (‘S ‘{57 Q{ CO - éc Caontinyed From Page
N T t T T T T T T T S R T T 1 1 { { { [ i /F}L{ { {
|1 . '?Q,
F\C,?)'-\\D \;—‘-&)Cft""
B ISOTOPES DILUTION RECORD
: {Worki \d
[ Date: ”[‘f@ Preparer’s Name: EI : l.'_Q d% i
| Pipet Check / Balance Wt. Check Done (u/) TP’P"I ,# 377 77 |
- Diluent used: . - ~
| 1. Isotope #1: CS - 37 = 295 -5 P G 4-2-1 :
— Diluted Source ID (log#): 1/ -22K-2¢-3
- A: Source activity:?‘fo-(fylpct'/mi dﬂmg OM‘ZE? / MMC /M.Q
7 i
[ B: Amount of source transferred: _{: 3 ml = ‘3,',/’ ,
- N |
| C: Total amount of dilution: /.2 0¥ L =295 f GG
.L 4-2-91

D: Isotope activity (A*B/C): _O_LS_Q,&C( /
| II. Isotope #2\_C0’_60 =y _;S-B’,a f G 424 l

Diluted Source ID (log#): 9[-225-40 )

E: Source actmty:??tf'/ocg 7‘]9(/. M f‘&@'g “joc? I /P%

F: Amount of source transferred: O 3 mX

;-
G: Total amount of dilution: _ /S0 o 3X7 P Q. Co —
: . H-2-9l

H: Isotope activity (E*F/G): _0 - [ 39 ¢ 'pd /
Dilution Log Book ID;_{2-353- 40

Reviewed by: ;@' Date: ﬁ(z}_

" Continued on Fage

ey

Read and Understocd By

L4473

'_/@%w.gujw/ 49-13 (U
Signed 6 Date ﬁgm

T Oate
=

JJ-?—Q-U———"
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CERTIFICATE OF CALIBRATION
GAMMA STANDARD SOLUTION

Radionuchde Cs-137 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Haif Life: 30.0 £ 0.2 years P.0.No.: 06LAB1036
Cataleg No.: 7137 Reference Date: September | 1991 12:00 PST.
Sourca No.: 389-21-2 Contained Radioacuvity: 1.002 uCi.
of Soluticom
a. Mass of solutioa: 4.9523
b. Chemucal form: CsCl in Q.1N HCl g
c. Carrier content: Nene added
d. Density: 0.9998 g @ 20°C.
Radioi .
Nooe detected
Radiocactive Deughters
Noao
Rads iide C
0.202 uCilgram,
Method of Calibration
Weighed aliquots of the solution were assayed using gamma spectrometry:
Energy pesk(s) integrated under: 662 KeV.
Branching ratio(s) used: 0.4521 gunma rays per dacay.
Uncesteinty of Mosssroment
2. Systematic uncertainty in instrument calibration: +1.0%
b. Random uncertainty in assty: +L1%
¢. Random uncertainty in weighing(s): +0.4%
d. Total uncertainty at the 99% confidence level: +2.5%
NIST Tracosbility

This calibration is implicitly traceable to the National [nstitute of Standards and Technology.
Notes
1. Nucloar data were takes from *Table of [sotopes”, Seveath Editios, edited by Virginis 5. Shirley.
2. IPL. pacticipates in an NIST measurement assurance program o establish and maintain impiicit
tracoability for s aumber of auclides, based on the blind assay(and later NIST certification) of Standard
Refersnce Materials, (As in NRC Regulatory Guide 4.15)

ISOTOPE PRODUCTS LABORATORIES
1800 No. Koystome Stroet.,

. Barbeak, Californis 91504

(815) 843 - 7000

0207



2urity

The manufaciurar Sates inat activihies other than (hat ¢t tne S:-NEnal o .Cud
and of 11s Qaugmrter nruchdes | any were @slIMaled. kACY.N to L

'ass i*an ’ .
[(” LA iemean I equa: 10 of *=e zraz.pe. it ..
- .
i2) le%stfa‘l ";n ' by l ot 178 priNcical acimvily
less than [
Il3l equal 10 A ] of tne principal activity

The activity of impunity (1) 15 not {2) 13 not (3] 5 not
included in the quoted figures of the principal activity

Random Errors

The precision of this standard was such that the ceriified vaiue of the radicactive

concentration of the principal activity had a standard arror (sm) not greater than « 0. 412 %

(The 99.7% confidence limits are given by tism) whare 1 is obtained trom the student t {actor
for the gegree ot fresgom (n-1)).

The maximum uncenainty due to the assessable systematic errors (dilutian, counting, and
known uncenainty of the standard} 13 obtained by the separate anthmetic summation of the
positive and negative systamauc arrar { + § = § ' ). Thaesa have been estimated not to excead

Loy %for (2.1 %}

the oversil uncartainty (often called accuracy) is an estimate of the possible divergence of

the quotad resuit from the true value. It is 3 combination of randam error [t(srm] at the 99.7%
confidence hmits and the worst case estimate of the systematc srrors ( +6, -6 )

The overail uncartainty is therstore caiculsted on the basis of + [t(sm) +3], - [tsm) <57]

and s l +3.5 %I. |-3 .5 ﬂol the quoted radioactive concentration.

Decay Schemes

This standardization 1s based on the following assumptions of the principle nuclide, ns
daughter nuclides and impurities {no allowance for error in these assumptians or the
assumption of quated haif-life have been included in the statement of sccuracy above).

Cobalt-60 decays 100 percent by beta emission followed
by prompt gamma transition.

Chemical Carrier contant par gram of solution: Other companents:
Composition
of Solution 30 micrograms cocbalt ¢.1 M HCL
Praservative:
Remarks
Date Cantiticate Prepared M2y 31, 1991 Z/ :
— ‘ Tz
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QLIN To Joom

U.S. Environmaentai Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assessmeant Division

Calibration Certificate

Description

Principal sadwanucide LCObal +t-60 ] Hl“-hfe[ 5.27 1 years J
Nominal actwity l} 1 OJ [;ano cuno?j

Nominal volum ml o ampoule 7 DAnle cumber
wume 57 2506-2

Measurement  Activity of principal radionuciide
Activity per gram of this seluton
r22.2 j [ nano “"‘“I °'[ Cobalt—-60 ]
at 0400 hours PST on[ Aprll 2, 1991
Activity of daughter radionuclide
The princspal #Cirty wak sccampaniad st 1he quoted tme by
I _] I curnies Per gram
of tha daughter nuclide [ j
Totai mass of this solution '
APPROX. 5.0 _ ™
Method of measuremeant
The activity of the primary solution was measured using
an ionization chamber.
The activity of the dilution was. .measured using gamma
spectroscopy.
Uselut Life

This tadionuclide hes dacayed through half tives since # was obtained by EMSL-LY

YWa recommand that this wluliém shouid nat be vsed afier l January 2000 _l




Purity

The manufacturer states that activities other than that of the principal nuclide
and of s daughter nuchdes. If any, were esumated/known 1o be.

less than |

F“ none stated equal to ‘ of the principal activity
(2) ?;jatlhl%n %] of the principal activity
{3} f;gal[ht%n % | of the principat activity

The activity of impurity (1) is not (2} is not (3) is not
included in the quoted figures of the principal activity,

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error {sm) not greater than + [0. 42 %

(The 99,7% confidence limits are given by t(sm} where t is obtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertzinty due to the assessable systematic errors {dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error { + § ~ &' }. These have been estimated not 10 exceed

|:2_1 %Iorl—z 1 %l

the overall uncertainty {often called accuracy) is an estimate of the possible divergence of

the quoted result from the true value. it is a8 combination of random error [t(srnb] at the 99.7%
confidence fimits and the worst case estimate of the systematic errors (+6, -5 )

The overall uncertainty is therefore calculated on the basgis of + [t(sm) +5] .- [t(sm} +53

and is l +3.5 %l. b .5 ﬂol the quoted radioactive concentration.

Decay Schemes

This standardization is based on the following assumptions of the principle nuclide, its
daughter nuclides and impurities (no allowance for error in these assumptions or the ,
assumption of quated hali-life have been included in the statement of accuracy above}.

Cobalt~-60 decays 100 percent by beta emission followed
by prompt gamma transition.

Chemical Carrier content per gram of solution: Other components:
Compasition
of Solution 30 micrograms cobalt 0.1 M HCL
Preservative:
Remarks
Date Certificate Prepared M2y 31, 1991 Z/ :
Agpproval Signature ; M/ﬁs 2
fRevised 1/84
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CERTIFICATE OF CALIBRATION
GAMMA STANDARD SOLUTION

Radionuclide Cs-137- Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 30.0 + 0.2 years P.O:No.: 061.AB1036
Catalog No.: 7137 Reference Date: September 1 1991 12:00 PST.
Source No.: 389-21-2 Contzined Radioactivity: 1.002 i
Description of Solution
a. Mass of solution: 4.9523
b. Chemical form: CsCl in 0.1N HCI g
¢. Carrier conteat: None added .
d. Density: 0.9996 gramad @ 20°C.
Radiod -~
None detected
Radioactive Deught
None
Radicanclide C .
0.202 #Ci/gram.
Method of Calibration
Weighed aliquots of the solution were assayed using gamma spectrometry:
Energy peak(s) integrated under: 662 KeV.
Branching ratio(s) used: 0.8521 gamma rays por decay.
Uncertainty of Measuroment
a. Systematic uncertainty in instrument calibration: +1.0%
b. Random uncertainty in assay: +1.1%
c. Random uncertainty in weighing(s): +0.4%
d. Total uncertainty at the 9% confidence level: +2.5%
NIST Tracesbility

‘This calibration is implicitly traceable to the National Institute of Standards and Technology.

Nolcs

1. Nuclear data were taken from "Table of Isotopes®, Seventh Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for & number of nuclides, based on the blind assay(and Ieter NIST certification) of Standard

Reference Materials. (As in NRC Regulatory Guide 4.15)

ISOTOPE PRODUCTS -LABORATORIES
1300 No. Koystone Street.,

Burbank, California 91504

(818) 343 - 7000

QUALITY CO

0215
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ISOTOPES DILUTION RECORD %

Secondary/Working Level Dilution O wlL velwme
ndary/Workin vel Diluti [ $) [ 9 :

Date: fﬂf{[fg Preparer’s Name: !L- Q)dngg <6{ Ob uege é }oo‘H /e -

- Pipet Check / Balance Wt. Check Done (v{ _,J{ o V[ ‘ }
| e0 ~u09 :
Diluent used: (] -{ M HC| 1’\6 D -

I. Isotope #1: C5 - {37 ﬁ /75 /D G !325 70 -af -
Diluted Source ID (log#): c”' 225- ‘7’({"’3 -
A: Source activity: ?40 . t?3/ ﬂCL/M d‘?-(ﬂ‘d- CJ?/uch( W;fuﬁf;&/n& :“

B: Amount of source transferred:ﬁ 2 mﬁ_

C: Total amount of dilution: ___(0 m ' -
D:! Isotope activity (A*B/C): (€8 /662 PC‘: /,,,,Q) = 197 P [ORSY i
II. Isotope #2:@ ' -
Diluted Source ID (loghy: (= 225-£0~ |
E: Source activity: ??Jl : / of 7110 Ci /m@ -

F: Amount of source transferredM 9_’8 f’ C( J-2-91 :

G: Total amount of dilution: __ /€ m,a. =

H: Isotope activity (E*F/G): / ??‘62-{ 7 fOC‘:/’”’g" 6{0, S [D‘”- /F a/,w(l -
* Dilution Log Book ID;_12-353-79% .

Reviewed by: E?/ﬁ" Date: #Qz 73 : ‘ —

Continued on Page

———

>

Read and Understood By
'/(}M (/)W) thf?"_?g [e2, _' C,éf/g;
U signea d Date { Signed Date

0218
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Notebook No. _252¢
Continued From Page
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PROJECT 5066 wml

) o
~ ACLPO| |
‘ N
\ -g\.'!
Xr—=r s X - M U $ Deparimant of Enespy 3:3!
\ § \g Un Q‘ How Brunawick Laboraiory \%AL‘
% . h g - ’
G @ ?‘j !\ [y —- -
o] |4 o ~ New Brunswick Laboratory
~ —
RIS oy A @ertified Reference Materials
X N ‘
o~ S g ! S\ (ertificate of Analysis
\3' ‘ A s o c% 0 CoMBINATION
~ g mls T
3; SN |9 P /(‘* ¥ \“ CRM 105-A oF 4-509 |
« ¥ @
3 T ;lr o s 00\\\ Pitchblende Qre - Silica Mixture CoNTAINERS &
~ @
( > N _ \ B . c q'x r\catp Q) (Uranium Standard)
d n \YJ B ?" \J {\ Uranium 0.00102, £ 0.00002, Wi.%
J ¥ sl .y A D (et = 0.05, df v 28)
al \ 1 NS
QL N {: Ay \) h. b *{Radium {calcylated) 15210 Wi %]
hEEN m| % NS B o
. ol —
) L 4 BRI his ref ial was prepared by milling and blending NBL CRM 6-A Pitchblende Ore (67.9) £ 0.05 We.%
L £ Os ? ...i N U.g.fw::ﬁiza:g:% ;Tg:)cf:otuaii:‘u;;ﬁm mixlur;n:f desired uranium c:)m:emmion. Characterization :nd §.\[‘
2% 2_‘\. h‘.. qt ~ -.( g_ bertification analyses for uranium content were performed on ten { 10} units selecied from the packaged final product. 0?‘
- Q 0 ¥ «  [Phe centified value listed above isexpressedinrerms of 95% confidence limits, defined #s Xks 1, where Xisthe pooled UCI» o
gg £ “ 13 S m Inean of the measurement data, s_ is the pooled standard deviation of the pooled mean, and ( is the Student's { value w
il ‘j‘ q} LY N \3 § < ) I or the indicated degrees of fr:cd(om {df and at the $% <ignificance level (al. } o
X LI 3 <t 4 ‘ Y EFERENCE METHODS OF ANALYSIS: Spectrophotomelry verified with NBL Uranium Oxide (U,0,) and M
3 N 4| E ﬁ- i . ( A "--.\ \ Fluorimetry venficd with NBL CRM 112-A Uramum Metal,
- & g -3: 6‘ d,-_-. l = ) U Caleulalion is based on the radiumjuranium ratic of 3.44 x |0 g Rafg U for NBL CRM 6.A Pitchblende Ore.
N ® >0 “'Eg B a2 0 dha U = ] pse Vo U
al Qe Pem
Y N Y iy 1" 2t o, 1o g Bl ’
N sl | S . PR oaa..roaa 3. 5}“0 uG )
‘-‘ ; Q C ] pn Nkt 1g et L_ s pidibg) ol
-1 3 TS ] 3# ~ L 1 1T PRy Y
Y
P \ r Fehsary 1681 2 T L) e -3 * Carewon D. Binghum
% ‘\SLMSNJM =D t['[ T p \( Ar‘;:.:ng lili f‘n n LG ? (( ,“ X Io M C Duveser }
S . ] op * et " .
K Q '™ X &_’ J 1L d l\" \ratural PO & @3
0 vy ( 1y -l v i i
SAFE S-S K- N e ,m.g..mfrq iv ) A
<$— e L. 5yt 1"1 5 3
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Continued From Page

PROJECT (oress Alphy/leln L C O

: SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

|l tsotope: Am=241  _aud _S.Y =90
Parent Barcode Number AAOH 39 AA0¥7e
= . A= 29l EPL 3 ¥ ~loo
i}l Vendor or Certificate 1.D. # of Parent Standard: Se¥-9o MNEST  SpH Y1186
Any =291 fl—0225—CGo~{
1l Diluted Source Logbook I.D. #: 5Ygo Fl~D225~FO~2

Balance Verification?:

%s

O, 1N o3

Diluent Used:

Dilution

O, [N HHvsy T L/zM?j_SP(MGS')QI/\é

*Diluent:

*Density of diluent {g/ml); nNa . ,
B - 241 Gl pl /il
a: Parent Specific Activity: Sr-90 Lo pd—AL N 3’/1/40
A —2Y| 08,
| b: Amount of Source Transferred: S—-90 A -g-ml
¢: Total amount of Dilution: Seo _Aé_c..'
d: Total Volume of Dilution: 500 g L
—1{ e Activity of Dilution [a*b/cl: A
- Anc—29l 93T pl/ul

f: Activity of Dilution {a * b/ d): Y- Go ]2 Fg; gmé o ZZJ /70 —

Tl Dilution Logbook [.D. #:

Prepared By: &—L mﬂm

- O [ EJ
-—II Reviewed By: ¢

95 -221~13-] . *

¢/23 /25

/24

Preparation Date;

Review Date:

*If the diluent remains unchanged from ths diluent used for tha dilution source, then a weight dilution of a volume unit source

_'{[ can be performed without a density conversion. If the diluent changes, a weighted propertion density conversion is necessary.
T T T Y N OO O M N N S Y Y s i MO PO

Read and Understocd By

0226

Date

Signed Date Signed
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432.7 £ 0.5 years = P.O.No.: O6LAB 1245
Catalog No.: 7241 Reference Date: November 1 1991 12:00 PST.,
Source No.: 338-10C-1 Coatained Radioactivity: 0.997 i,
Descriotion of Soluti
s. Mass of solution: 5.0007
b. Chemical form: AmCl in .5N HC1 y
¢. Carrier content: Nooo added
d. Density: 1.0077 sram/ml @ 20°C.
Radiod "
None detected
Radicactive Deughiors
Nooe detected
Radicauctids C
0.1994

Wi,
Maothod of Calibestion

Weighed aliquots of the solution wers assayed using a liquid scintillstion counter.

Uncertaimty of Mosswroment

a. Systematic uncertainty in instrument calibration: +2.0%

b. Random uncertainty in assay: +0.7%

¢. Random uncartainty in weighing(s): +0.0%

d. Total uncertainty st the 99% confidencs level: +2.7%
NIST Tmcosbility

This calibration is impiicitly tracesbis to the National Instituts of Standards and Technology.
Notss
1. Nucloar data were taken from "Table of Isotopes®, Seventh Edition, odited by Virginia S. Shirisy.
2. IPL participates in an NIST messurement assursnce program to cstablish and meintain implicit
tracosbility for a number of nuciides, based cn the blind sssay(snd later NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guids 4.15)

&ALITY CONTROL

— 0227
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- THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH (S BEING MAILED TO YOU UNDER
SEPARATE COVER,

/ National Tnstitute of Standacds Technology

rfﬂuy('

Cectificate

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide
Source identification
Source description

Solution composition

Mass

Radioactivity concentration
Reference time

Overall uncertainty
Photonr-emitting impurities
Alpha-particle-emitting impurities
Half life

Meassuring instrument

Strontium-90

4919-G

Solution in NIST borosilicate-glass ampoule O°
Strontium-90 plus yttrium-90 plus approximately
95 ug each of non-radioactive strontium andk
yttrium per gram of 1-molar hydrochioric acigl @
Approximately 5.0 grame '
4514x10°Bqg*

1200 EST August 1, 1990

1.05 perceat @

None observed 9

None observed ©

285 + 02 years ©

4wf liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research, lonizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
" <uary, 1991

William P. Reed, Acting Chief
Office of Standard Reference Materials

*Notes on back

n2r9



CERTIFICATE OF CALIBRATION
 ALPHA STANDARD SOLUTION

Radionuclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432.7 £ 0.5 years P.O.No.: 06LAB1245
Catalog No.: 7241 Reference Date: November 1 1991 12:00 PST.
Source No.: 388-100-1 Contained Radioactivity: 0.997 i,
Deacription of Sotution
a. Mass of solution: 5.00G7
b. Chemical form: AmC13 in 0.5N HCl -
¢. Carrier content: None added
d. Density: 1.0077 ml @ 20°C.
Radioi s
None datected
Radicactive Daugt
None detected
0.1994

pCifgram.,
Method of Calibeation
Weighed aliquots of the solution were assayed using & liquid scintiilation counter.

Uncertainty of Measurcment

a. Systematic uncertainty in instrument calibration: +2.0%

b. Random uncertainty in assay: , +0.7%

¢. Random uncertainty in weighing(s): +0.0%

d. Total uncertainty at the 99% confidence level: +2.7%
NIST Traceability

This calibraticn is implicitly traceable to the National Institute of Standards and Technology.
Notcs
1. Nuclear data were taken from "Table of Isotopes”, Seventh Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for s number of nuclides, based on the biind assay(and later NIST certification) of Standard
- Reference Materials. (As in NRC Reguiatory Guide 4.15)

——

QﬁALITY CONTROL

ISOTOPE PRODUCTS LABORATORIES _ 0231
1800 No. Kcysone Strect.,.

Burbenk, Califonia 91504-

(818) 843 - 7000
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CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclids Sr-90 Customer;: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 28.5 + 0.2 years P.0O.No.: O0GLAB1245
Catalog No.: 7090 Reference Date: November 1 1991 12:00 PST.
Source No.: 388-99-2 Contained Radioactivity: 1.018 4Ci.
Description of Solotion

a. Mass of solution; 5.00i2

b. Chemicai form: SrCI2 in 0.1N HCI

¢. Carrier content: None added

d. Deansity: 0.9996 ol @ 20°C.
Radici -

None (Y-90 daughter in equilibrium)
Radioactive Daughters
Y-90 daughter in equilibrium
R -i- l- ’ ) c -
0.203 uCilgram,

Method of Calibestion
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncextainty of Measurement

a. Systematic uncertainty in instrument calibration: +1.5%

b. Random uncertainty in assay: +0.5%

¢. Random uncertainty in weighing(s): +0.0%

d. Total uncertainty at the 99% confidence level: +2.0%
NIST Traceability

This calibration is implicitly traceable to the National Institute of Standards and Technology.
Notes
1. Nuclear data were taken from *Table of Isotopea®, Seveath Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST meesurement assurance program to establish and maintain implicit
traceability for a number of nuctides, based on the blind assay(and later NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

Qaﬁ%; CONTROL

0232




STANDARD DILUTION RECORD

: Dilution Source Information
" 2. Ty ) (3914
3
|| tsotope: Am. 241 % f}f/‘{ 30 us
_ Lo .
}. Parent Baﬁ%&!ﬂumber 92 -353- Bl-\ ¢ 94A-0671 -5 -1
; Vendar or Certificate 1.D. # of Parent Standard:
!
] Diluted Source Logbook 1D, #: Seb.  ABAVE
{. Balance Verification?: Nes
{-
1 Diluent Used: I ¥ HND3
Dilution ) -
*Diluent: LM WNOL  t 10ml S farmer U6 "‘5’(-4)
*Density of diluent (g/mi}; 10290 g/mi
Bre - LAY -0 4
: a: Parent Specific Activity: 1002.. 4 L pCilg & 1/5/9¢ .
! b: Amount of Source Transferred: 4.01& 4.065 g
|
: c: Total amount of Dilution: BOOC. 0} g
[}
. |td: Total Volume of Dilution: ‘514.5 mil
Ra-241 Y- %0
e: Activity of Dilution [a*b/ck 8.6 8.13 pCilg @ i/s5/%
f: Activity of Dilution (a * b /d): 840 A.37 pCi/ml
. Dilution Logbook 1O, #: 94 - 0617 - 93 -1
' * Sely-30 A equililorinem. Aiviby 2perTid ® tamin Sv 90 ackinty Wz .
} Prepared By: qﬂg MWQ, Preparation Date: \[5[%
' "B 1 M
Reviewed By: (),,c m,ww Review Date: 53¢
| g '
*If the diluent remains unchanged from the diluent used for ths dilution source, then a weight dilution of a wiume unit source ’a‘ge
can be performed without a density convarsion, If the diluent changes, a weighted proportion density coriarsion is necessary. [
read and Understood By .
Signed Date Signed ' ' Date
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- INITIAL STANDARD DILUTION RECORD |
- ‘ Standard Information: . -
Isotope: Se. 90 Vendor: 19
Activity of Standard Received: m}, uCi Vendor I.D. # 7 —
Waight of Standard Received (g): 5.0017, 9 LALILD. # @
Standard Activity (pCi/g): 2.0%,£ = _ pCi/g NIST Traceahle ? Yes,
Halflife in Years or Days: 254 yrs Certificate #: 336-99-2.
Reference Date: i/t/ 9\ Receiver's Name: CREE
Date Received: f?—/ 9}
Primary Dilution
Balance Verification?: Nes
Diluent Used: 1 HNOo { 1.0290 éfmﬁw
a: Decay Corrected Standard Activity {pCi/g): 1-44 EG pCifg e, \/5/3(,
b: Weight of the Source Transferred (g): 4.949 I
c: Total diluted weight (g); 100. 01 9
d: Total Diluted Volume {mLl) 57.19 mL

e: Activity of Dilution by Weight {pCi/g) {a*b/cl:

pCifg e 1/s/%

f: Calculated Density of Solution (g/mi) [c / dl: g/mb
g: Activity of Dilution by Volume {pCi/ml) [e * fi: 93328 pCi/mL
h. Dilution Logboak LD, #: 94 - o1 7-9\-14
Prepared By: Q‘u‘j Q“’lm& Preparation Date: 1/s/5¢
Reviewed By: Qct mm‘_ Review Date: l/5’/ 7t
Purity/Cross Check Performed By: U Check Date:
Signed Date Slgned Date

023
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e wonised From Page

e e S R ——— N
—— ~ SECONDARY/WORKING LEVEL ‘
T STANDARD DILUTION RECORD
Diiutibn Source lnfornﬁation
Isotope: 5¢-90
Parent Barcode Number. AP-\M/@
Vendor or Certificate LD, # of Parent Standard: — ST 38e-59-2
Diluted Source Logbook LD, #: 94 - ®617-91-1
Balance Verification?: \{e,_s
Diluent Used: 1.0 M_HNOa -
Dilution B —
*Diluent: 1:0 ¥ HNOa
*Density of diluent {g/ml); 1.0290 g/mi
a: Parent Specific Activity: N25.0 pCila @, i ’/5/96
b: Amount of Source Transferred: b.CIZ g '
c: Total amount of Dilution: 109.70 g ~
d: Total Volume of Dilution: 10661 mi
e: Activity of Dilution [a * b /c): @ pCiflg | /5 /96
f: Activity of Dilution {a * b /d): 51 A -b pCi/mi |
Dilution Logbook L.D. #: 94-B61T-92-1
Prepared By: q’-—? &M.—& Preparation Date: | [ 5 {36
Reviewed By: %‘__ Review Date: ! {?.;? g1
*1f the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volurme unit saurca .
c¢an ba performed without a density canversion. If the diluent changes, a weighted_pfoportion Qeniity convgrsion_is neccssarv._

Read and Understood By

Date _ Signed ] Date

0235
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rauvesl TIRY L8 Bl 2y N W 4 o da.sdtar ¥ LCS Continued FromPage ..
—4 v

¥

"

|

ISOTOPE DILUTION RECORD ’ /%
Jestipe > fm 241 | __
ﬁeso_dauﬂm&ma&m_mmm S (dé

Date: _ar_:c_)j ~93 Preparer’s Name:_&'._aj_ﬁk%_

Pipet Check / Balance Wt. Check Done (V§
Diluted Source ID (log#): ?/"'27—5“ go~ [
Diluent used: 0 « & N HC‘

A: Source activity: 2{ 700 0([3)"/4 (?W‘?‘ P’{’C{ /?' )

B: Amount of source transferred: (0 - 32 25 g«

C: Total amount of dilution: (00 {029 ‘j/
D: Activity of dilution (A*B/C): 2237- 70 _dlpm/ 4
E: Density of Diluent: _{-00[0 g’j L,

% F: Activity by volume (D*E): 2240 |4 df’pm /ﬁbQ

o
Dilution Log Book ID: %’3‘3’5“* 72 353~ ¢ ’ 1=
Reviewed by: ;?/ Date: '{ 7 3

- {
(;,6 LAt B 1 . 1214 4(\ 1% —ﬂ- fia 20

. | HEE
AW ARG IR ot Y _Qsdl sl
. ol i | potri] disd at seded V"1 7] 7
yoted U (Woe Vol Wiided F18]o A edld Frudta Bl ade Yidlcar=
. j #
:

4-219) )

l L]

I o [
st lan- o119 | P-4 oj‘ff wl978rzlpcl i 1088 o
ol dad-pbosd-ghy| bo2oo

=
F o N
‘-3’ "
-J
-

(BT 1T Toahy d |0 a5 pd wSsgreson™se_ 0y

amounts as P%o K)

Read and Understood By

Lf,_ /?3 5.4 ~C‘1’1
Date // Signed a

<5 0237
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THIS IS A PHOTOCOPY OF THE CERTIFICATE v
WHICH 1S BEING MAILED TO YOU UNDER

SEPARATE COVER.

%” National Tnstitute of Standardg & Technology

Cectificate

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide

Source identification
Source description
Solution composition

)
3

Mass

Radioactivity concentration
Reference time

Overall uncertainty
Photon-emitting impurities
Alpha-particle-emitting impuritics
Half life

Measuring instrument

Strontium-90

4919-G

Solution in NIST borosilicate-glass ampoule &
Strontium-90 plus yttrium-90 plus approximately
95 ug each of non-radioactive strontium and ™
yttrium per gram of 1-molar hydrochloric s ™
Approximately 5.0 grams

4514x 10° Bg ¢!

1200 EST Augnst 1, 1990

1.05 percent @

None observed ¢}

None observed ¢

28.5 + 02 years @

47f liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research, lonizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
*<uary, 1991

William P. Reed, Acting Chief
Office of Standard Reference Materials

*Notes on back
0243



NOTES

t Approximately five milliliters of solution. Ampoule specifications:

body diameter

wall thickness

barium coatent

lead oxide content

. other heavy elements

16.5 = 0.5 mm

0.60 = 0.04 mm

less than 2.5 percent
less than 0.02 percent
trace quantitics

@ Solution density is 1.014 = 0.002 g/mL at 21.5 °C.

@ The overall uncertainty was formed by taking three times the quadratic combination of
standard deviations of the mean, or approximations thereof, for the following:

a) liquid-scintillation measurements
b) gravimetric measurements

c) dead time

d) background

¢) detection efficiency

f) decay-scheme data

g) half life

k) radionuclidic impurities

0.01 percent
0.05 percent
0.10 percent
0.01 percent
0.30 percent
0.10 percent - =
0.01 percent

0.10 percent

¥

“ The limit of detection for photon-emitting impurities is:

0.01 y s'g"! between 50 and 1900 keV.

®) The limit of detection for alpha-particle-emitting impurities is:

0.05 « s'gt.

© NCRP Report No. 58, 2nd Edition, February 1985, p. 365.

For further information please contact Dr. Larry Lucas at (301) 975-5546.

4919-G

0244



NOTES ON THE USE
OF
STANDARD REFERENCE MATERIAL 4919G, STRONTIUM-90

The activity of the strontium-90 in the ampoule is given per gram of solution. If transfers are made
by volume, the density given on the certificate an be used to compute the activity per unit volume.
The activity given is the strontium-90 activity only. Because the strontium-90 is in equilibrium with
its yttrium-90 daughter, which is also a beta-pamcle emitter, the activity given should be doubied tc
get the corresponding total beta-particle-emission rate.

If the solution is to be used for making quantitative sources, it should be kept tightly sealed so that
evaporation, and the consequent change in the radioactivity concentration, is minimized. Glass
contaipers are best for storage.

Dilute solutions of strontium-90 are often assayed by liquid-scintillation counting. We recommend
that carrier solution containing approximately 1 mg of non-radioactive strontium be added first to
the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium pe
mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 ml. of emulsior
type liquid-scintillation cocktail, the resuiting 1 mg of strontium per vial is generally sufficient to
prevent the radioactive strontium-90 from plating out on the vial walls. A set of liquid-scintillatior
vials that cover a range of sample-solution masses should be prepared and monitored over several
days to ensure that the efficiency is constant. -

-
The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss ¢
low-energy beta particles can be computed using the integral-discriminator-extrapolation techniqu:
(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing techniqu
with tritium (B.M. Coursey et al, Int. J. Radiat. Isotopes 37 (1986) 403).

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time,
August 9, 1990. To convert from EST to your local time, the table given below can be used.

TO CONVERT FROM EST TO:
EDT Add 1 hour
CDT Same as EST
CST Subtract 1 hour
MDT Subtract 1 hour
MST Subtract 2 hours
; PDT Subtract 2 hours
PST Subtract 3 hours
UuTC Add 5 hours

0245



L s z i . Continued From Page .
| 1 T ] T ; T H T
, SR A A R D A A
| _ SECONDARY/WORKING LEVEL | g
J : -
— STANDARD DILUTION RECORD er
Dilution Source Information
Isotope:! Sf‘ - SO
. | |Parent Barcode Number AAoodAD
— { Vendor or Certificate 1.D. # of Parent Standard: - - -
\ Diluted Source Logbook [.D. #: 9l- 022530 - 2~ "
: — [i Balance Verification?: Ves
| Il Diluent Used: [ M Hel o
. [ " — —_— — e
S Dilution
b - e
E T *Dituent: | wm Rl e
*PDensity of diluent (g/ml}: V.ot g/ml »
L Al
’E { a: Parent Specific Activity: bbos . LY pCiJm{ —
%' Al § b: Amount of Source Transferred: 3—-—963’”2_. oo g o
i % a 303.63 l""‘“‘
F 7 2.4 ¢: Total amount of Dilution: ol ol-af L3 g e
oo .
' d: Total Volume of Dilution: A DS o ml T
. L s~ L A
; e: Activity of Dilution [a * b /cl: bocodl s0-R pCin & 8/1/90 o
. S59-3Y¢ 4o.00 £
f: Activity of Dilution {a * b /dk ) pCi/ml —
b .
Bfution Logbook 1.D. #: LAL- 4. 0677 - 49 — .
199 _—
;5';} ,i", 'S ]
?ﬁepared By: Q——ﬂo MO\L Preparation Date: Al1/9s e
e / ¢ e -
Rcviayved By: Review Date; (¥4 /?D/ —_
lfl!hc &hcm remasing unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source g—e_“ o
¢on he performed without a dansity conversion, |f the diluent changes, a weighted proportion denity conversion is nacessary. || =

Read and Undersiood By

L4

Date STgned




ACS2TT

[En ) 125195 [:]

S

U.S. Environmental Protection Agency
Envircnmental Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assessment Division

Calibration Certificate

Description

rrmcmnud-anudd-[ Tritium (H—m H.I!-l-le[ 12.43 vears

Hommal sctivily ll l 0 J r nanoe Curmt

Mominasl voluma E ml 1 ampovle Sbattie number'-Lg_s 0 6- 1

Measurement  Activity of principal radionuclide

Aciivity per grem of 1hus solution

f 21.9 J [Jano “""] of Eﬂ‘ritium J

uacom-rsrmr June 3, 1992 J
-
- -
Activity of daughter radionuclide ’
Tha princioal sctivity way accompanied 8t tha quoled trme by -
[_ ] L curnes Pet gram
of Lha dayghter nuclide [ ]

Tota! mass of this solution ’

grams

APPROX,. 5.0

Method of measurement -

The activity of the primary solution and this

dilution were measured by liquid scintillation
counting.

, Counting efficiencies for both standardizations
were determined by counting solutions directly

traceable to the National Institute of Standards
& Technology (NIST).

Useful Lile , , ] j
This radhonuctids his decayed thvough m bt Lives since ® was oiiswned by EMSLLY

Wa secommend Lhat this solution should not be used sttar Eecember 1999 J

0255



;"‘g;%’i. U.S. DEPARTMENT OF COMMERCE

& % Nationai Institute of Standards & Technology
. % . Galthersburg, MD 20899
%D f _
Hares
REPORT OF TRACEABILITY
U.S. Environmental Protection Agency
Environmental Monitering Systems Laboratory
Las Vegas, Nevada
Radidnuclide Hydrogen-3
Source identification 2606-1, prepared by EMSL
Source description Liquid in 5-mL flame-sealed glass ampouie
Source mass - Approximately 5.0 grams
Source composition Hydrogen-3 in water
Reference time 0700 EST June 3, 1992 . ) ;
NIST DATA EMSL DATA -
Radioactivity concentration 810.5 Bq g* 810.3 Bq g
Expanded uncertainty 0.64 percent 2+ 4.3 percent &
Photon-emitting impurities None observed ¢ None observed
Measuring instrument 4w liquid-scintillation counters Liquid-scintiliation
calibrated with SRM 4926D counting
Half life  12.43 + 0.05 years ©
Difference from NIST -0.05 percent @
For the Director,
Gaithersburg, MD 20899 J.M. Robin Hutchinson, Acting Group Leader
January 1994 Radioactivity Group

Physics Laboratory

*Notes on next page

N256



PROJECT n- 9 L.[.)b Continued From Page n

1 ] ] 1 1 1

— SECONDARY/WORKING LEVEL

— STANDARD DILUTION RECORD

Ditution Source Information

lsotope: H’ 5 LCS <

| flParent Barcode Number ACS 2_99 (&4?‘ Z{f‘)h

|t Vendor or Certificate 1.D. # of Parent Standard: 2o Cfp — | Q'E\g@\ﬁ1/ (

____ Diluted Source Logbook !.D. #: | Wuﬂfht q5-72}-) J\'\U‘:}v

— || Balance Verification?: _'Yes i /q(w“" )
Diluent Used: ”/Dp,a.d walen ] O\ |

: Dilution . ' 7 _7 _

i *Dituent: Teap wdatd, R L =

: *Density of diluent {g/mi): ©.9977 g/mil

— I a: Parent Specific Activity:l 2190 oCi/m|

[ It b: Amount of Source Transferred: B ',dV C—.{ess?‘.{clﬁgss“ﬁ«“

|} ¢ Total amount of Dilution: 5600 w4 i

= [id: Total Volume of Dilution: 00 o mi

[0 . " o . 4.62 IP/ [

| § et Activity of Dilution  fa * b/cl: A pCi/gv |
f: Activity of Dilution (a * b /d) }# 4-(,,’9 pCifmi EXP}R'&S 2’/-97

___' Dilytion Logbook L.D. #: 95- @721 - 17-1

Preparation Date: 2/ /9

Review Date: 4446@ -

*if tho diluent remains unchanged from the difuent used for the dilution source, then a weight dilution of & volurne unit source

— |t Prepared By: q-*-, OY‘/!‘&_
d

Reviewed By:

can be performed without a density conversion, If the diluent changes, a wcigh;ed proportion densily conversion isirv:ceSsarv.

Read and Understood éy

Signed Date Signed - - 0 zl:szg?




PROJECT 1 - Continued From Page _&_

L3 »

INITIAL STANDARD DILUTION RECORD

T Standard Information: o o

Isotope: ' H -3 Vendor: ELA
Activity of Standard Received: . ‘ uCi w—V&WW 1P 3

Weight of Standard Received {(g): 5 9 LAL I.D, #: AC 5299

"C"éé 4'67

Standard Activity {pCi/g}: Z1-9 Y| NIST Traceable 7 Yes

Halflife in Years or Days: V2. A yrs Certificate #: 2696~ |
Reference Date: 4o | c.,'/.li/ﬂ/ Receiver's Name: Kowin Sree.

Date Received: WITAN
[
Primary Dilution ' -
Balance Verification?: Vo4
Dist e
Diluent Used: ErA ASTM —'{w pt.:ﬂ-—lm) Sln. ( D%elv)étaxj
4N\ {
L4:/ Decay Corrected Standard Activity (pCi/g): -—4—4’;‘) :Ig A !:/ o] /‘? 2
Q' b Weight of the Source Transferred (g}: 4.929 _9
WY fe: Total diluted weight (g): 49.377 9
RS

d: Totat Diluted Volume (mL} 4.5 mb

e: Activity of Dilution by Welght (pCiflg) [a*b/cl: 2190 pCi/g

f: é;’lé’ﬁ?m Density of Solution (g/ml) [c / dl: 0.99777 g/mlL

ad
g: Activity of Dilution by Volume (pCi/mL} e * fI: Q ! ? 0 pCi/mlL _¢m L/ 3 /92
h. Dilution Logbook 1.D. #: & ?hueuﬁf CA-95-0721 — |
Prepared By: ;me /‘5 H“"O‘La eparation Date: 2/72/95
C. Prvisusy, 7
Reviewed By: :)@c MZZ-—-\ Review Date:  2£7 /25
U i L] ¥
i Purity/Cross Check Performed By: Check Date:
t Signed Date 0P Slelay signed | " Date

123y




9/-17 | AA00) T
XN
%/  National Institute of Standards & Technologp

Cectificate

Standard Reference Material 4927D
Radioactivity Standard

Radionuclide Hydrogen-3
Source identification SRM 4927-D
Source description *H-water flame-sealed in

NBES glass ampoule 9’*

Volume 3 mL
Radioactivity concentration 6.286 x 10° Bq gt - ;;
Reference time 1200 EST January 1, 1989
Overall uncertainty 0.82 percent ¥
Measuring instrument 4mB liquid-scintillation

counter ¢

Half life 12.43 £ 0.05 years ¥

This Standard Reference Material was prepared in the Center for Radiation Research,
Nuclear Radiation Division, Radiocactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899 Stanley D. Rasberry, Chief -
January, 1989 Office of Standard Reference Materials

*Notes on back

n2s59



(1)

Ampoule contains approximately three milliliters of solution.
specifications;
body diameter 16.5 £ 0.5 mm
wall thickness 0.60 £ 0.04 mm
barium content less than 2.5 percent
lead oxide content less than 0.02 percent
other heavy elements trace quantities

{2)

combination of standard deviations of the mean, or approximations

thereof, for the following:

a) n = & gas counting measurements

b) gram-mole measurements

e) extrapolation and length-
compensation in gas counting

d) liquid-scintillation intercomparison
of 1961 and 1978 standards

e) half-life correction for A = 10.5 years

0.05 percent
0.08 percent
0.05 percent

0.10 percent
0.23 percent

3 The master solution for SRM 4927-D was the same as for the 1978

standards, SRM 4927-B, described in reference (4).

Ampoule

The overall uncertainty was formed by taking three times the quadratic

The 1985 and 1989

standards were also intercompared by liquid-scintillation counting and

were found to agree to within 0.1 percent.

(4) Unterweger, M.P., Coursey, B.M,, Schima, F.J., and Mann, W.B., Int. J.

Appl. Radiat. Isot., 31, 611 (1980).

For further information please contact J.M Calhoun at (301) 975-5538.

4927-D

260



WOJECT H-3 M3 Cal B
) i I. ' , “;&“
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SECONDARY/WORKING LEVEL 255

STANDARD DILUTION RECORD -,

Isotope: . \,iw.f% iﬂﬁs_

Parent Barcode Number 91 oizs- é.

Vendor or Certificate 1.D. # of Parent Standard: —

Diluted Source Logbook 1D, #: 91-6225-2.1

Balance Verification?: ﬁ!g

Dituent Used: Dezdl sl
Dilution

*Diluent: eap wellwilr

*Density of diluent [g/mi): | g/mi
a: Parent Specific Activity: 3392, 3 pCAd  pCig Yoay © 1/6!36
b: Amount of Source Transferred: i.0 ]
c: Total amount of Dilution: /8O e M~
d: Total Volume of Dilution: 150 m T
pict? '

a: Activity of Dilution [a*b/cl 2202 SChe pCilgYl,, 139746 ]

f: Activity of Dilution (a * b /d): 224 2 pCimt 8- 2/6/9

Dilution Logbook 1.D. #: G4 -@LT7- 9% |

{
|
Prepared By: O — Q W/.,_Q_, : Preparation Date: 2/29/9¢ ¥
v 7 i . .
Reviewed By: %,g_&@___ Review Date: /25 /%6 — -
"7 14If the diluent remaine unchangod from the diluent used for the dilution source, then & weight dilution of a volume unit sourca B l
-—1 can be performed without a density convnslcn._ H the diluent changes, a weighted proportion density conversion is necessary. | —

Head and unaersicod By
e e - N261

Signed Date Signed Data




Golder Associates Inc.

4104-148th Avenus, NE
Redmond. WA 98052
Telephonea (2046) 883-0777

Fox {206) 882-5498
May 17, 1996 Our ref: 943-1610.127.0400
94-1610/0/516
CH2M Hiill

1022 Lee Blvd.
Richland, Washington 99352

ATTENTION: Ms, Jeanette Duncan

RE: TRANSMITTAL OF DATA VALIDATION PACKAGE,
CONTRACT NO. MSH-SWV-315905

Dear Ms. Duncan:

This letter is to transmit the following data validation package:

SAE# Project Data Package Analyses
B96-089 100-NR-2 LK6649-LAS General Chemistry, Inorganics,
Groundwater Radiochemistry

Samnpling Round 9

Please call if you have any questions.

Sincerely,

GOLD ASSOCI.
om K]

Thomas M, Stapp
Project Manager

Enclosures

prienvirosiwhc\dvidptran. ler

OFFICES IN AUSTRALIA, CANADA. GERMANY, HUNGARY, ITALY, SWEDEN, UNITED KINGDOM, UNITED STATES



MEMORANDUM

TO: 100 NR 2 Groundwater Sampling Round 9 Project QA Record - May 24, 199
FR: Heidi Gregerson, Golder Associates Inc. \&(L@

RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
LK6649-LAS (943-1610.127 6649GEN.NR2}

INTRODUCTION

This memo presents the results of data validation for the analysis indicated below on data
package LK6649-LAS prepared by Lockheed Analytical Services. Sample information is
provided in the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA
BOHB8G3 FIELD SPLIT WATER
BOH8F1 FIELD SPLIT GENERAL CHEMISTRY WATER
BOHBG2 FIELD SPLIT WATER
BOHBF0 FIELD SPLIT SEE ATTACHMENT 4 WATER

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers

Attachment 2. Summary of Data Qualifications

Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.
Accuracy. Goals for accuracy were met.

Completeness. The data package was complete for all requested analyses. A total of four
samples were validated in this data package with a total of 30 determinations reported, 27
of which were deemed valid. This results in a completeness of 90%, which meets the 90%
objective of the work plan.

L1195 {
vised |
o)



Data Package ID: 1.K6649-LAS Analysis: GENERAL CHEMISTRY

Detection Limits. Detection limit goals were met for all sample results, with the exception
of TRPH for samples BOH8F0 and BOH8G2. The CRDL for oil and grease method 413.1 is
not specified in the data validation procedures. :
MAJOR DEFICIENCIES

The following major deficiencies were identified during data validation which required
qualification of data as unusable:

Holding Times .

. The holding times for nitrite-N and ortho-phosphate were exceeded by greater
than twice the limit and the associated samples were qualified accordingly.
Attachments 2 and 5 provide a summary of data qualifications apphed and
supporting documentation.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data: -

Holding Times

. The holding times for nitrate-N, nitrite-N, and ortho-phosphate exceeded the
control limit, Attachments 2 and 5 provide a summary of data qualifications
applied and supporting documentation.

DATA REPORTING

. Sample analysis and validation for ortho-phosphate, nitrate-N, and nitrite-N
was requested for informational purposes only as stated in the validation
services request document.

. Sample results reported as less than or “ <” by the laboratory have been
qualified as undetected (U} on the laboratory results form. See Attachment 3.

FIELD QC

. Samples BOH8G3, BOH8F1, BOH8GZ, and BOHSBFO were identified as field splits.
The associated samples are in another sample delivery group, therefore, the
RPDs will be evaluated in the final summary report.

; Qo2
2 QU(S
SfzH

WG
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Data Package ID: TK6649-1.A8 Analysis: GENERAL CHEMISTRY

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev.
2,1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,

Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7,1994; Westinghouse Hanford Company, Richland, Washington.

0e3



ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS -

004



Uj -

BJ -

UR -

WHC-SD-EN-SPP-002, REV.2

Glossary of Inorganic Data Reporting Qualifiers.

Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration may not
accurately reflect the sample detection limit. The associated data have been qualified
as estimated but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be conisidered usable
for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a major quality

control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

oes
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SUMMARY OF DATA QUALIFICATIONS
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WHC-5D-EN-SPP-002, REV.2
DATA QUALIFICATION SUMMARY - FORM B-7

SDG: LK6649-LAS REVIEWER: DATE: PAGE1OF1
Heidi Gregerson 5-15-96
COMMENTS: GENERAL CHEMISTRY
- COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
- AFFECTED
HOLDING TIME
§ S
NITRATE-N ] atLsampLes | HOLDING
BOHBG3 HOLDING TIME
NITRITE-N U BOHSG2 EXCEEDED
- BOHBET HOLDING TIME
NITRITE-N UR BOHSFO EXCEEDED BY
GREATER THAN
TWICE THE LIMIT
HOLDING TIME
ORTHO-PHOSPHATE B BOHBG2 HOLDING
BOMECS HOLDING TIME
ORTHO-PHOSPHATE URE) BOHBF1 EXCEEDED BY
BOLISEO GREATER THAN
TWICE THE LIMIT
[$1hip
Revised HL,

=24/



ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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Validated Data Sumunary, Data Package: LK6649-LAS

Sample # BOHBG3 BOHSFI BOHS8G2 BOHEFO
Date ¥18/% 3/19/96 3/18/96 3/19/%
Location 199-N-54 199-N-25 199-N-54 199-N-25
Depth
Type Water Water Water Water
- |Comments]  Field Split Field Split Field Split Field Spiit
Parameter|] Units Resulls Q Results Q| Results Q| Results Q
CHLORIDE| MG/L 23.000 9.100 23.000 7.800
FLUORIDE| MG/ 0007 U 0.500 0.007 U 0.470
NITRATE-N| MGA 5200 J 200000 ] 5200 ] 3.000 )
NITRITE-N] MG/L 0.002 Uj 0.002 UR 0.002 Uj 0092 UR
ORTHO-PHOSPHATE} MG/L 0.002 UR 0.067 B} 0.029 BJ 0.088 BJ
SULFATE| MGL 270.000 140.000 270,000 130,000
CONDUCTIVITY] uS/CM 990.000 530,000
OIL & GREASE] MG/L 6.110 5000 U
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS| MG/L 1000 U 1000 U

The decimal places shown do not reflect the precision reported by the laboratory.

Uevified B
/el




LOCKHEED ANALYTICAL: SERVICES

Sample Results

Client Sample ID: BOHBG3

Date Collected: 18-MAR-S6

Matrix: Filt H20

Date Received:

20-MAR-96

Percent Sclids: N/A&

Chloride mg/L 300.0 23. 0.020 21-MAR-96 | . 35076 L6649-23
Fluoride mg/L 300.0 |< 0.007 | 0.10 U 21-MAR-%6 35078 L6649-23
Nitrate-N mg/L | 300.0 | 5.2 0.020 A 21-waR-96 | 35080 L6649-23
Nitrite-N mg/L 300.0 |[< 0.002 0.010 P 21-MAR-96 35083 L6649-23
Orthe Phosphate mg/L 300.0 [< 0.002 0.10 _Jﬂf” 25-MAR-96 35085 L6649-23
Sulfate mg/L 300.0 270 0.10 21-MAR-96 35087 L6649-23
G S
00 6074

Cevised

S

i

[



LOCKHEED ANALYTICAL SERVICES

Sample Resulte

Client Sample ID: BOHSFL Date Collected: 19-MAR-96
Matrix: Filt H20 Date Received: 22-MAR-96
Percent Solids: N/A

8
Chloride ma/l. | 30000 | 9.1 0.020 26-MAR-96 | 35223 L6661-24
Fluoride mg/l. | 300.0 | 0.50 | 0.10 25-HAR-96 | 35225 L6661-264
Nitrate-N mg/t. | 300.0 | 200 0.20 ,ua’ﬁ:'lo; 26-MAR-96 | 35227 Lés61-24 | F
Nitrite-N mg/l. | 300.0 |[< 0.002 { 0.010 o l26-mar-96 | 35229 Lése1-24 (LR
ortho Phosphate mg/l. [ 300.0 | 0.067 | 0.10 e |25-map-96 | 35239 L6661-26 B3
sulfate mg/L | 300.0 | 140 0.10 26-MAR-96 | 35233 L6661-24
(1%

Sl
weG =/



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHBG2 Date Collected: 18-MAR-56
Matrix: Water Date Received: 20-MAR-96
Percent Solids: N/A

a
Chioride mg/L | 300.0 | 23. 8.020 21-MR-96 | 35075 L6649-3
Fluoride my/L | 300.0 |< 0.007 | ©.10 u 21-MAR-96 | 35077 L6649-3
Nitrate-N mg/L | 300.0 | 5.2 0.020 et |21-MR-96 | 35079 L6649-3 | J
Nitrite-N me/L | 300.0 |< 0.002 | 0.010 M |21-mam-96 | 35082 | Lésd9-3 Y
ortho Phosphate mg/L | 300.0 | 0.029 | 0.10 B [21-mR-96 | 35084 L6649-3 BT
sulfate my/L | 300.0 | 270 0.10 21-MAR-96 | 35086 L6649-3
Conductivity us/fem | 9050 | 990 1.0 12-APR-96 | 35253 L6649-12

012 W 5115/



LOCKHEED ANALYTICAL SERVICES

OTL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOHS8G2 LAL Sample ID: L6649-4

Date Collected: 18-MAR-96 Date Received: 20-MAR-956

Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96

Matrix: Water Analytical Batch ID: 032596AaM-413.1
QC Group: 413.1 OIL BAND GREASE 35188 Dilution Factor: 1

e

0il and Grease 6.11 5.00

Q%3

W6 S15/9 0
45



LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH
Client Sample ID: BOH8G2 LAL Sample ID: L6649-8
Date Collected: 18-MAR-96 Date Received: 20-MAR-96
Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96
Matrix: Water Analytical Batch ID: 032496PM-418.1
QC Group: 418.1 TPH_35184 Dilution Factor: 1

TRPH <1.00 A 1.00

e S/
+35-
014




LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHBFO Date Collected: 219-MAR-96
Matrix: Water Date Received: 22-MAR-96
Percent Solids: N/A

Consti! &
thloride mg/L | 300.0 | 7.8 0,020 26-MAR-96 | 35222 L6613 |
Fluoride mg/L | 300.0 [ 0.47 [ 0.10 25-MAR-96 | 35224 L6661-3
Nitrate-N mg/L | 300.0 | 3.0 0.020 M7 |26-Mar-96 | 35226 L6661-3 [ F
Nitrite-N mg/L | 300.0 [<0.002 | 0.010 o7 |26-MAR-95 | 35228 | L6661-3 €
Ortho Phosphate ma/L 300.0 | o.088 0.10 ) 25-MAR-96 35230 | L&661-3
sulfate mg/L | 300.0 { 130 0.10 26-MAR-96 | 35232 L6661-3
Conductivity us/cm 2050 530 1.0 12-APR-9£ 35253 L6661-12
WS/t
0% 0037



LOCKHEED ANALYTICAL SERVICES

OTL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

- Client Sample ID:  BOH8FO LAL Sample ID:  L6661-4
Date Coliected: 19-MAR-96 Date Received: 22-MhR-96
Date Analyzed: 25~MAR-96 Date Extracted: 25-MAR-96
Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE 35188 Dilution Factor: 1

0il and Grease <5.00 tA



LLOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH
Client Sample ID: BOHEBFOQ LAL Sample ID: L66651-8
Date Collected: 19-MAR-96 Date Received: 22~-MAR~-96
Date Analyzed: 24~-MAR-96 Date Extracted: 24-MAR-96
Matrix: Water Analytical Batch ID: 032496PM~-418.1
QC Group: 418.1 TPH_35184 Dilution Factor: 1

oy SERS
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LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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Lockheed Analytical Services Log-in No.: L6649/L6661
Quotation No.: Q400000-B

SAF: B96-089

Document File No.: 0320596/0322596
WHC Document File No.: 339

SDG No.: LK6649

Page No.: 1

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample{s), matrix spike sample(s), duplicate
sample(s).

Preparation and Analysis Requirements

L One water and one filtered water sample were received for LK6649 and analyzed in
batches 320 bh, 320 bh1 and 320 bh2 for selected analytes as requested on the chain
of custody. Quality control analysis was performed on the following samples:

Client ID LAL # Method

BOHB8G2 L6649-3 MS, DUP | 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Sulfate

BOH8G3 L6649-23 | MS, DUP | 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Suifate

BOH8G3 L6649-12 | DUP 9050 Conductivity )

Holding Time Requirements

L All samples were received within method-specified holding times with the following
exceptions which are flagged with an "H": Method 300.0 Nitrate as Nitrogen, Nitrite
as Nitrogen and Orthophosphate.

Method Blanks
° The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits. -

Internal Quality Control

L All Internal Quality Control were within acceptance limits.
Kay McCann April 19, 1996

Prepared By Date

sk
019 i’\igé-eﬁzl b/?



Lockheed Analytical Services

Log-in No.: LE649/L6661
Quotation No.: Q400000-B

SAF: B96-089

Document File No.: 0320596/0322596
WHC Document File No.: 339

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

SDG No.: LK6649
Page No,: 2

The routine calibration and quality controt analyses performed for this batch include as
applicable: initia! and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), duplicate

sample(s).

Preparation and Analysis Requirements

] One water and one filtered water sample were received for LK6649 and analyzed in
batches 320 bh, 322 bh1 and 322 bh2 for selected analytes as requested on the chain
of custody. Quality control analysis was performed on the following samples:

Client ID LAL # Method

BOHBFO LE661-3 MS, DUP | 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Sulfate

BOHS8F1 L6661-24 | MS, DUP | 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Sulfate

BOHSBFO L6661-12 | DUP 9050 Conductivity

Holding Time Requirements
. All samples were received within method-specified holding times with the following
exceptions which are flagged with an "H": Method 300.0 Nitrate as Nitrogen, Nitrite

as Nitrogen and Orthophosphate,

Method Blanks
L The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

. All Internal Quality Control were within acceptance limits.
Kay McCann April 19, 1996

Prepared By

Date




Lockheed Analytical Services Log-in Mo.: L6649/L.6861
Quotation No.: Q400000-B

SAF: B96-089

Document File No.: 0320596/0322596

WHC Document File No.; 339

SPG No.: LK6649

Page No.: 4
CASE NARRATIVE
ORGANIC ANALYSES
Analytical Method 418.1
Analytical Batch 032496PM-418.1
NOTE: Client sample BOHBG2Z2 {L6649-8) was the native sample used for the Matrix

Spike (MS) and Matrix Spike Duplicate (MSD).

The samples were extracted and analyzed within the required holding time on March 24,
1996. All initial and continuing calibrations met criteria. Total Recoverable Petroleum
Hydrocarbon (TRPH) was not detected in the Method Blank (MB}. The compound recovery
of TRPH was within QC limits in the MS, MSD and Laboratory Control Sample {LCS). The
Relative Percent Difference (RPD) between the MS and MSD recoveries was within QC limits.

Analytical Method 413.1

Analytical Batch 032596AM-413.1

NOTE: Client sample BOH8G2 {L6649-4) was the native sampie used for the MS and
MSD.

The samples were extracted and analyzed within the required holding time on March 25,
1996. Oil and Grease was not detected in the MB. The compound recovery of Qil and Grease
was within QC limits in the MS, MSD and LCS. The RPD between the MS and MSD
recoveries was within QC limits.

Prepared By April 26, 1996
Patricia Lonergan

074 Mg/q ‘



Page __1_ _of 2
Bachte! Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST :
Data Turnaround
Co[lactor Company Contact Telephona E :nonts;
/ =7 / 'ty . iyl e, J. V. Borghese {508} 373-4790 orma
Pro;ect Designation Sampling Location SAF No.
100-NR-2 Groundwater Sempling - Round 9 100 N B96-089
lce Chest No. Field Logbook No. Method of Shipment
ER-</0 S /3PP Federal Express
Shipped To Offsite Property No. Bilt of Lading/Air Bill No.
Lockheed W96-0-06490-33 29049653 61D
Possible Sample Hazards/Remarks .
Presarvation HNO3 |Cool 4°C | H2504 HCI | Cool 4°C| HNO3 Cool 4°C| None
Type of Container” PIG PIG G G P P/G G P/G
_ No. of Container(s} i 1 4 4 9 9 1
Special Handling and/or Storage Volu e u‘@
Maintain samples hetween 2°C and 6°C. me 500mL | 500mL I iL R s00mL | 20mL
ice B Oland f1py Conduc- . | *2 Tritium - | Activity
Metals - Grease - | (rotal) - | tivity - H3 Scan
SAMPLE ANALYSIS 6010A 4133|4181 [0S0
{TAL)
[Unfiltersd)
Sample No. Matrix® Date Sampled Time Sampled R S et
. o, L
BOHBFO W RS o6 RN > > N I BN P So| g
[a
Y
N
o —
. . SPECIAL INSTRUCTIONS Matrix*
LYL CHAIN OF POSSESSION Slgn.’Prmt Names "1 IC Anions - 300.0 - Cl, F, NO2, NO3, PO4, S04 {Unfiltered} s = soi
U‘l Relinquished By&% Date/Time .0{00 g—?"/ Dateffime 6§27/ -8 . . gg - ss:{d:m
';5— /2. /<C 504{ Yo Z-Z0-9E 2 Gross Alpha, Grass Beta, 51-89/90, Gamma Spec St < i
> 9 %Dam‘mma md/ Received By Date/Time Sample analysis for NO2, NO3, and PO4 by EPA 300.0 is being requested for g - 2;
Q7 L7 IUFE _ . information only. The ERC Contractor acknowledges that the 48-hour holding |05~ Orum Sotids
:Relmqmshed By Bate/Time Received By DatefTime time will not be met gl- - .l?;‘m Liquids
- - "]
P I ' W1 = Wips
fRelinquished By Date/Tims Received By Date/Time :\{ - E‘::;mm
' = Other
LABORATORY Re jved By N Title DatelTime
SECTION .
/?‘ 0 r a\ i~ lf- ?.s'iule //-.‘,'"faﬁahh 3 -’12_9‘1({“ Pl LS
{ DafefTime

FINAL SAMPLE
DISPOSITION

Disposal Method

)

Disposaed By




Bachtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page _2 of _2

Data Turnaround

O priority
Collector Company Contact Telephona B Normal
< ’f 22 i detil J. V. Borghese (509) 373-4790 orm
Preject Designation [ i Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N B96-089
lee Chest No. Fiold Logbook No. Msthod of Shipment
E/C" SO & S AP Federal Express
Shipped To Offsits Property No, Bill of Lading/Air 8ill No.
Lockhesd _ WI6-0-0640- 33 3904653613
Possible Sample Hazerds/Remarks .
Praservation uNoa | cool 40¢
Type of Container PIG PIG
Ne. of Container{s} 1 i
Special Handling andfor Storage Volume
Maintain samples batween 2°C and 6°C. um 500ml. | 500mL
iCF 3
Matals -
SAMPLE ANALYSIS 6010A
{TAL)
{Filtered]
Sample No. Matrix® Data Sampled Time Samplad
-- | moHsF1 w V556 /&S-'S £a oS
o
B
i
IS __
! : ; . . SPECIAL INSTRUCTIONS Mawnx®
S} | cHa oF possession SignfPrint Names *3 IC Anions - 300.0 - i, F, NO2, NO3, P04, S04 (Filtared} s - 5ot
\P\l Relinquished By A Datertime OG0V | Date/Time 7 Hofer 10 Activity § ) of 2 o omaat
4G Lo Y e ¢ 504)%’” {'2?-?5 efer to Activity Scan on page 1 of 2. us-:-' = &mc
> /‘l Datellime O ,[Received By Date/Time Sample analysis for NO2, NO3, and PO4 by EPA 300.0 is being requested for |2 - 33
e -”'//ﬁ Ao _B-2/56 - information only. The ERC Contractor acknowledges that the 48-hour holding | DS = Drum Selids
Relinquished By Date/Time Received By Date/Time time will not be met. ?L - m Liquide
. = Ti
Wl = Wipa
LReﬁnquished By Datefime Received By Date/Time Y :‘i'i:;i:mi o
X = Other
LABORATORY | Recel e:ﬂéy( = Title Date/Tims
SECTION J - ) .
- 7{11-4& [~ ATV4 ga;--;-u")[e (—Ea S meia, 233 -2’:'[_(.},-5., =1
FINAL SAMPLE | Disposal Method ‘ Disposed By Date/Tima
" DISPOSITION




20

(3]

{e

) ] Page . 1 __of __2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST '
Data Turnaround
: ] Priofity
Collector Company Contact Telaphone B Normal
A-Loz2e [in mnehliwe. J. V. Borghese (509) 373-4790 orm
Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round & 100 N B96-089
Ica Chest No. Field Logbook No. Meathod of Shipment
Snl-44e/ o LS e Federal Express
Shipped To iy Offsite Froperr{rl:l’o. Bill of Lading/Air Bill No. ) 1
Lockhsed 96-0-06410-50- Q90965 3403 ‘
Possible Sample Hazards/Remarks -
Preservation HNO3 |Cool 4°C| H2S04 HCl | Cool 4°C| HNO3 Cool 4°C| None
N 1
Type of Container | pg PIG G G P PIG G PIG
No, of Container(s} 1 1 4 4 1 g ] 1
Special Handling and/or Storaga A o 4T
Maintain samples between 2°C and 6°C. Velume s00mL | S00mL [ L %ﬁ’ 1L 500mL | 20mL
ice " Ol and  §1py Conduc-, |2 Tritium - | Activity
Metals - Grease - | (Toral) - |tivity - * H3 Scan
SAMPLE ANALYSIS 6010A 413.% 4181 9050
(TAL}
[Unfiltered)
Sample No. Matrix® Date Sampled Time Sampled - e
BOH8G2 w 2856 Hivs — | < Yo\ A w | 7
o SPECIAL INSTRUCTIONS Matrix®
CHAIN OF POSSESSION Sign/Print Nemes "1 IC Anions - 300.0 - CI, F, NO2, NO3, P04, S04 (Unfiltared) S - Sail
Relinquished B Date/Time S R AL Datef/Time / 7%5 o = Sediment
d Y 3 77{/ . & *2 Gross Alpha, Gross Beta, Sr-89/20, Gamma Spec ?. ;3}:,",_
/ / e’ J-/lf'?/ W = Water
Date/Time O%ps  fReceived By Date/Tima Sample analysis for NO2, NO3, and PO4 by EPA 300.0 is being requested for g :2:
_ '_4‘ £ . information only, The ERC Contractor acknowlsdges that the 48-hout holding | 0S = Drum Sdlids
alinquished By DatefTima Received By Rate/Time time will not be met. ITJL - ?_rum tiquids
= [ixtue
Wi = Wipe
Relinquished By DatefTime Received By Date/Time ) v b':;‘:“im
[ _ X = Other
LABORATORY | Received By Title - T DatefTime
- - . L, - - Fasl
| sEcTio A\MV\A,Q,Q_M S e (o aledion ?_LO_":(‘ Ox4JS
EINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION )

sreoess. TEHIRNL/SIS YN




Bachtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page _ 2 of _2

Data Turnaround

[ Priority
Collector ] Company Contact Telephone B Normel
ALz Jin Nehlhow., J. V. Borghese 508) 373-4790 orm
Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 8 100N 896-089
lca Chest No. Field Logbook No. Method of Shiprent
Sré- ??C/ Tl - s Federa! Express
Shipped To i Offsite Propearty No. Bill of Lading/Air Bifll No. )
Lockheed W96- 0 ~0640-3 GO465 34D 3 '
Possible S .,
ossible Sample Hazards/Remarks Presarvation oz | coot 40c :
B 1
Type of Container PIG PIG
No. of Container(s) 1 1
Special Handling andjot Storage Volume
Maintain samples batween 2°C and 6°C. 500mL | S00mL
ICP gy )
A Metals - .
SAMPLE ANALYSIS 6010A
{TAL)
{Filtersad}
Sample No. Matrix*® Date Sampled Time Sampled i A
% BOHBG3 w 3 ¥ s Y1 S
w1
--.'x‘§
S\
3
. . SPECIAL INSTRUCTIONS Matrix*
(5 | CHAIN OF POSSESSION Sign/Print Names *3 IC Anions - 300.0 - €I, F, NO2, NO3, P04, S04 (Filtered} s - s
Relinquished By Date/Time  r¢4s IR &G#€—  DatefFima /547y~ . gg'_' Sediment
AoC.'fﬂ‘l- 3,’ , s — 4 Refer to Activity Scan on page 1 of 2, % - gﬁ?:,
“I"I Relinatiished EE Da?eﬂ'ime O@ot) freceived By Date/Tims 0 = Ol

. [BLh o Bt

Sample analysis for NO2, NO3, and PO4 by EPA 300.0 is being requested for
information only. The ERC Contractor acknowledges that the 48-hour holding

A = Ajr
DS = Drum Stlids

= : T . L DL = Drum Liqui
alinquished By Date/Time Received By Date/Time time will not be rnat. oL- T:.:nu iquids
ST L\M - :yip-
— - - - - Liowd
Relinquished By DatefTims Recsived By Date/Time v . V':“mim
X = Other
) LABORATORY |Received By Title Date/Time
SECTION ,\:QQ)\ Aye —
AN Sogle (ibod: ~ 3282, [ o3es
FINAL SAMPLE | Disposal Mathod Disposed By Date/Time “
DISPOSITION




ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION



WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

| B e D E
el ©
pROJECT: {JO NILZ. GHz O €rd A | pata package: (UJClolo49- LAS
VALIDATOR: ). zetEQeny) LAB: (LOCKHEED DATE: 5/!‘5/0]0
CASE: SDG:

ANALYSES PERFORMED

Anions/iC 0 voC £ Tox M 14181 (O and Gremsa> | Atkalinity
J Ammaonia {0 Bob/cob 3 Chlorids O Chromium-V1 O pH 3 NO,/INO,
1 Sulfate £ TDS 3 TKN O Phesphate (m] ]
o \ =) 0 o 0 ) 0
SMPLES/MATRIX _ ZDUR D EOUREL  eDUFLZ. POURED /wite
k\fﬂéﬁé{ﬁlﬂ

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . .. @ No N/A
Is a case narrative present? . . . . . . v v v v v e e .. . @ No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . ... .. . ... ... Yes @ N/A
Comments:

L She  helding Hanes lor MO Mﬂ—,. and EM—Vhér(Du
were exceoed and azeotiatéd samples, LR e
ﬁumhﬁxe e Qee \q,l‘okpvﬂ_f‘{’lﬂg doctiandn t.,

B2
A-23



WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable analyses? Yes
Are initial calibration results acceptable? . . . . . . . . . . Yes
Was a calibration check performed for all applicable analyses? Yes
Are calibration check results acceptabie? . . . . . . . . . . . Yes
Comments:

4. BLANKS

Were laboratory blanks analyzed? . . . . . ¢ o ¢ o v v o o . No N/A
Are laboratory blank results acceptable? . . ... .. . .. . No N/A
Were field/trip blanks analyzed? .. ... ..........Yes No (m
Are field/trip blank results acceptable? . . ... ... ... Yes No
Comments:

5. ACCURACY

Were spike samples analyzed at the required frequency? . . No N/A
Are spike recoveries acceptable? . ., . . . . 4 00 No N/A
Were LCS analyses performed at the required frequency? . .. No N/A

o G

Are LCS recoveries acceptable? . . . . . . . ¢ v v s o o
Comments:

6. PRECISION

Were laboratory duplicate samples analyzed
at the required frequency? . « « « « v o o v v o o . . K¥es) No N/A
Are laboratory duplicate sample RPD values acceptable? . No N/A

Are field duplicate RPD values acceptable? . .. ... ....VYes No m
Are field split RPD values acceptable? . . . ... ... ... Yes No l‘

@

A-24



WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

Comments:

LEUSGLR  ROUREL, OVRGTZ.  and EHIEO ave <pwr
_&%ﬁi kHML %@oembcd <onaellS  ac e [
an c___SP&. Muapetore . W' O Lo\l
be  eualuoted  n i Pael  suneneacd cedack .
7. ANALYTE QUANTITATION / \

Was analyte gquantitation performed properly? .. ... .. .. Yes No

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . .. . . . No N/A
Are results supported in the raw data? . . . ... . .. . .. Yes No @
Are results calculated properly? . « ¢« ¢ ¢ ¢ 4 ¢ ¢ ¢ ¢ v « o & Yes No w
Do results meet the CRDLS? . & ¢ v v ¢ v ¢ o v v o v o s o « & Yes . N/A
Comments:
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HOLDING TIME SUMMARY
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COMMENTS :
PREP. ANALYSIS
FIELD SAMPLE | ANALYSIS DATE DATE DATE HOLDING | HOLDING
iD TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER
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MEMORANDUM

TO: 100 NR 2 Groundwater Sampling Round 9 Project QA Record May 16, 1996
FR: Heidi Gregerson, Golder Associates Inc. \\{L{f’

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE
LK6649-LAS (943-1610.127 6649INO.NR2)

INTRODUCTION

This memo presents the results of data validation for the analysis specified below on data
package LK6649-LAS prepared by Lockheed Analytical Services. Sample information is
provided in the following table.

SAMPLEID COMMENTS ANALYSIS MEDIA
BOHSG3 FIELD SPLIT WATER
BOHISF1 FIELD SPLIT INORGANICS WATER
BOHBG2 FIELD SPLIT WATER
BOHSF0 FIELD SPLIT SEE ATTACHMENT 4 WATER

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the
foliowing information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers

Attachment 2. Summary of Data Qualifications

Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation ’

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria,

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met.

Detection Limits. Detection limit goals were met for all sample results.

Completeness. The data package was complete for all requested analyses. A total of four
samples were validated in this data package with a total of 88 determinations reported, all

of which were deemed valid. This results in a completeness of 100%, which meets the 90%
objective of the work plan.

o1



Data Package [D: LK6649-LAS Analysis: INORGANICS

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification
of data as unusable.

MINOR DEFICTENCIES

No minor deficiencies were identified during data validation which required qualification
of data.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev.
2, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,

Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, Septembér
7, 1994; Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS

o83



UJ -

Bj -

UR -

WHC-SD-EN-SPP-002, REV.2

Glossary of Inorganic Data Reporting Qualifiers.

Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration may not -
accurately reflect the sample detection limit. The associated data have been qualified
as estimated but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a major quality
contro! deficlency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a major quality

control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

Y (1o



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-5D-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG: LK6649-LAS REVIEWER: DATE: PAGE1OF1
H. Gregerson 5-16-96
COMMENTS: INORGANICS
COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED
NO SAMPLES
QUALIFIED

o5



ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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Validated Data Summary, Data Package: LK6649-LAS

Sample # BOHBG3 BOHBF1

Date 3/18/96 3/19/9

Location 199-N-54 199-N-25

Depth

Type Water Water

Comments Field Split Field Split

Filtered Filtered
Parameter| Units Results Q Results Q
ALUMINUM(DISSOLVED)| MG/L 0.036 U 0.036 U
BARIUM(DISSOLVED)| MG/L 0.066 B 0.037 B
BERYLLIUM(DISSCLVED)| MG/L 0.001 U 0.001 U
CADMIUM(DISSOLVED)| MG/L 0005 U 0.005 U

CALCIUM(DISSOLVED)| MGAL 140.000 23.000
CHROMIUM(DISSOLVED)| MG/L 0.006 U 0.006 U
COBALT(DISSOLVED)| MG/L 0.007 U 0.007 U
COPPER(DISSOLVED)| MG/L 0.007 U 0.007 U
IRON(DISSOLVED)| MG/L 0.006 U 0024 B

MAGNESIUM(DISSOLVED)| MG/L 22.000 5.900

MANGANESE(DISSOLVED)| MG/L 0.001 U 0.022
NICKEL(DISSOLVED)| MG/L 0013 U 0.013 U
POTASSIUM(DISSOLVED)| MG/L 5000 2700 B
SILVER(DISSOLVED)| MG/L 0007 U 0007 U

SODIUM(DISSOLVED)| MG/L 54,000 110.000
VANADIUM(DISSCLVED)| MG/L 0.007 U 0014 B
ZINC(DISSOLVED)| MG/L 0003 U 0003 U
ANTIMONY| MG/L 0003 U 0003 U
ARSENIC| MG/L 0007 B 0.007 B
LEAD} MG/L 0002 U 0002 U
SELENIUM} MG/L 0003 U 0003 B
' THALLIUM| MG/L 0.006 B 0005 U

The decimal places shown do not reflect the precision reported by the laboratory.

550
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Validated Data Summary, Data Package: LK6649-LAS

Sample # BOHBG2 BOHSFO

Date 3/18/96 3/19/96

Location 199-N-54 199-N-25

Depth

Type Water Water

Comments Field Split Field Split

Unfiltered Unfiltered
Parameterj Units Resulis Q Results Q

ALUMINUM(TOTAL)] MG/L 0036 U 0.330
BARIUM(TOTAL)] MG/L 0062 B 0036 B
BERYLLIUM(TOTAL)| MG/L 0001 U 0001 U
CADMIUM(TOTAL)| MG/ 0005 U 0005 U

CALCIUM(TOTAL)} MG/L 130.000 22000
CHROMIUM(TOTAL)] MG/L 0.013 0006 U
COBALT(TOTAL)] MG/L 0067 U 0.007 U
COPPER(TOTAL)] MG/L 0007 U 0.007 U

IRON(TOTAL)| MG/L 0057 B 0.200

MAGNESIUM(TOTAL)| MG/L 21.000 5.600

MANGANESE(TOTAL MG/L 0001 U 0.024
NICKEL(TOTAL);, MG/L 0013 U 0013 U
POTASSIUM(TOTAL)] MG/L 5.500 2800 B
SILVER(TOTAL)| MG/L 07 U 0.007 U

SODIUM(TOTAL)| MGL 50.000 100.000
VANADIUM(TOTAL) MG/L 0.007 U 0012 B

ZINC(TOTAL), MG/ 0015 B 0.350
ANTIMONY] MG/L 0003 U 0003 U
ARSENIC] MG/L 0003 U 0006 B
LEAD| MG/L 0002 U 0002 U
SELENIUM| MG/L 0003 U 0005 B
THALLIUM| MG/L 0.005 U 0.005 U

The decimal places shown do not reflect the precision reported by the laboratory.,




LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHBG3 Date Collected: 18-~MAR-96
Matrix: Filt H20 Date Received: 20-MAR-96
Percent Solids: N/A

ALUMINUM, DISSOLVED mg/l 6010 < 0.036 0.036 0.20 U 1 05-APR-96 | 35542 L6649-24
BARIUM, DISSOLVED mg/1 6010 0.066 0.0050 0.20 B 1 05-APR-96 | 35542 L&64T-24
BERYLLIUM, DISSOLVED mg/l 6010 < 0.0010 | 0.0010 0.0050 ) 1 05-APR-96 | 35542 L6649-24
CADMIUM, DISSOLVED mg/ L 6010 < ©,0056 | 0.0050 0.0050 u 1 05-APR-96 | 35542 L6649-24
CALCIUM, DISSOLVED mg/ L 6010 140 0.00%0 5.0 1 05-APR-96 | 35542 L6649-24
CHROMIUM, DISSOLVED mg/l 6010 < 0.0060 § 0.0060 0.010 U 1 05-APR-96 | 35542 L6649-24
COBALT, DISSOLVED mg/L 6010 < 0,0070 | 0.0070 0.050 u 1 05-APR-96 | 35542 LEGAT-24
COPPER, DISSOLVED mg/1L 60190 < 0.0070 | 0.0070 0.025 u 1 05-APR-96 | 35542 L6649-24
IRON, DISSOLVED mg/ 1t 6010 < 0.006C | 0.0060 6.10 u 1 05-APR-96 | 35542 LE64T-24
MAGNESIUM, DISSOLVED mg/L 6010 22. 0.066 5.0 1 05-APR-96 | 35542 L6649-24
MANGANESE, DISSOLVED mg/i 6010 < 0.0010 | 0.0010 0.015 u 1 05-APR-96 | 35542 LE64D-24
NICKEL, DISSOLVED ma/ 1 6010 < 0.013 0.013 0.040 U 1 05-APR-96 | 35542 L6649-24
POTASSIUM, DISSOLVED mg/t 6010 5.0 1.2 . 5.0 1 05-APR-96 | 35542 L6649-24
SILVER, DISSOLVED mg/ ! 4010 < 0,0070 | 0.0070 0.610 u 1 05-APR-96 | 35542 L664LT-24
SODIUM, DISSOLVED ma/l 6010 54. 0.032 5.0 1 05-APR-96 | 35542 L664D-24
VANADIUM, DISSOLVED mg/l 6010 < 0,0070 | 0.0070 0.050 U 1 05-APR-96 { 35542 L6649-24
ZINC, DISSOLVED ma/ L 6010 < 0.0030 | 0.0030 | 0.020 u 1 05-APR-96 | 35542 L6649-24
Antimony mg/t 6010 < 90,0030 | 0.0030 0.060 u 1 24-APR-96 | 35543 L6649-24
Arsenic mg/1 6010 0.0066 0.0030 0.010 B 1 24-APR-96 | 35543 L6649-24
Lead mg/L 6010 < 0.0020 | 0.0020 0.0030 U ] 24-APR-96 | 35543 L664T-24
selenium mg/ 1 6010 < §.0030 | 0.0030 0.0050 u 1 24-APR-96 | 35543 L6649-24
Thallium mg/ 1 6010 0.0064 0.0050 0.01¢ B 1 26-APR-96 | 35543 LE649-24




LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOH8F1 Date Collected: 19-MAR-96
Matrix: Filt H20 Date Received: 22-MAR-96
Percent Solids: N/A

:

ALUNMINUM, DISSOLVED my/1 6010 < 0.036 0.036 0.20 u 1 05-APR-96 | 35542 L6661-23
BARIUM, DISSOLVED mg/| 6010 0.037 0.0050 0.20 B 1 05-APR-96 | 35542 L6661-23
BERYLLIUM, DISSOLVED mg/L 6010 < 0.0010 | 0.0010 0.0050 u 1 05-APR-96 | 35542 Lé6661-23
CADMIUM, DISSOLVED mg/ 1 6010 < 0.0050 | 0.00650 0.0050 u 1 05-APR-96 | 35542 L6661-23
CALCIUM, DISSOLVED mg/ é01¢ 23. 0.00%0 5.0 1 05-APR-96 | 35542 L6661-23
CHROMIUM, DISSOLVED ma/l 6010 < 0.0060 | 0.0060 g.010 u 1 05-APR-96 | 35542 L6661-23
COBALT, DISSOLVED ma/l 6010 < 0.0070 | 0.0070 0.050 u 1 05-APR-96 | 35542 L6661-23
COPPER, DISSOLVED ma/t 6010 < 0.0070 | 9.0070 0.025 U 1 05-APR-96 | 35542 L6661-23
IRON, DISSOLVED mast 6010 0.024 0. 0060 0.10 B 1 05-APR-96 [ 35542 L&6661-23
MAGNESIUM, DISSOLVED mg/1 6010 5.9 0.066 5.0 1 05-APR-96 | 35542 L6661-23
MANGANESE, DISSOLVED mg/1 6010 0.022 0.0010 0.015 1 05-APR-96 | 35542 L6661-23
NICKEL, DISSOLVED mg/| 6010 < 0.013 0.013 0.040 u 1 05-APR-96 | 35542 L6661-23
POTASSIUM, DISSOLVED mg/ L 6010 2.7 1.2 5.0 1 05-APR-96 | 35542 L666T-23
SILVER, DISSOLVED mg/l 6010 < 0.007¢ | 0.0070 0.016 u 1 05-APR-95 | 35542 L666T-23
SODIUM, DISSOLVED mg/l 6010 110 0.039 5.0 1 05-APR-96 | 35542 L6661-23
VANADIUM, DISSOLVED g/l 6010 0.0%4 0.0070 0.050 B 1 05-APR-96 | 35542 L6661-23
ZINC, DISSOLVED mg/l 6010 < 0.0030 | 0.0030 6.020 u 1 05-APR-96 | 35542 L6667-23
Antimony mg/1 6010 < 0.0030 | 0.0030 0.060 u 1 24-APR-96 | 35543 L6661-23
Arsenic mg/1 6010 0.0067 ¢.0030 0.010 B 1 24-APR-96 | 35543 L6661-23
Lead mg/l 6010 < 0.0020 { 0.0020 0.0030 u 1 24-APR-96 | 35543 L6661-23
Selenium mg/1 6010 0.0032 0.0030 0.005C B 1 24-APR-96 | 35543 L6661-23
Thallium mg/l 6010 < 0.0050 | 0.0050 6.010 ] i 24-APR-96 | 35543 L&661-23
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOH8G2 Date Collected: 18-MAR-96

Matrix: Water Date Received: 20-MAR-96

Percent Solids: N/A

ALUMINUM, TOTAL ma/l 6010 < 0.036 0.036 0.20 U 1 05-APR-96 | 35540 L6649-2
BARIUM, TOTAL mg/1L 6010 0.062 0.0050 ¢.20 B 1 05-APR-96 | 35540 L6649-2
BERYLLIUM, TOTAL mg/l 6010 < 0.0010 | 0.0010 0.0050 U 1 05-APR-96 | 35540 L6649-2
CADMIUM, TOTAL mg/L 6010 < 0.0050 | 0.0050 0.0050 u 1 05-APR-96 | 35540 L6649-2
CALCIUM, TOTAL mg/l 6010 130 0.0090 5.0 1 05-APR-96 | 35540 L6649-2
CHROMIUM, TOTAL ma/L 6010 0.013 0.0060 0.010 1 05-APR-96 | 35540 L6649-2
COBALT, TOTAL mg/l 6010 < 0.0070 | 0.02079 0.050 u 1 05-APR-96 | 35540 L6649-2
COPPER, TOTAL ma/l &010 < 0.0070 | 0.0070 0.025 u 1 05-APR-96 | 35540 L&E649-2
IRON, TOTAL mg/ 1l 6010 0.057 0,0060 0.10 B 1 05-APR-96 | 35540 LE649-2
MAGNESIUM, TOTAL ma/ L 6010 21. 0.066 5.0 1 0S-APR-96 | 35540 L6649-2
MANGANESE, TOTAL mg/tL 6010 < 0.001G | 0.0010 0.015 u 1 05-APR-96 | 35540 L6649-2
NICKEL, TOTAL mg/ L 6010 < 0.013 0.013 0.040 u 1 05-APR-96 | 35540 L6649-2
POTASSIUM, TOTAL mg/l 6010 5.5 1.2 5.0 1 05-APR-96 | 35540 L6649-2
SILVER, TOTAL mg/ L 6010 < 0.0070 | 0.0070 6.010 U 1 05-APR-96 | 35540 L6649-2
SODIUM, TOTAL mg/t 6010 50. 0.03% 5.0 1 05-APR-96 | 35540 L6649-2
VANADIUM, TOTAL mg/L 6010 < 0.0070 | 0.0070 0.050 U 1 05-APR-96 | 35540 L6649-2
2I1NC, TOTAL mg/t 6010 0.015 0.0030 0.020 B8 1 05-APR-96 | 35540 L6649-2
Antimony my/L 6010 < 0.0030 | 0.0030 0.060 U 1 24-APR-96 | 35541 L6649-2
Arsenic mgsL 6010 < 0.0G30 | 0.0030 0.010 u 1 24-APR-96 | 35541 L6649-2
Lead ma/l 6010 < 0.0020 | 0.0020 0.0030 U 1 24-APR-96 | 35541 L6649-2
Selenium mg/ 1 6010 < 0.0030 | 0.0030 0.005C U 1 24-APR-96 | 35541 L6649-2
Thatlium mg/L 6010 < 0.0050 | 0.0050 0.010 u 1 24-APR-96 | 35541 L&649-2
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LOCKHEED ANALYTICAL SERVICES b

Sample Rezults

Client Sample ID: EOHSFO Date Collected: 19-MAR-96

Matrix: Water Date Received: 22-MAR-56

Percent Solids: N/a

ALUMINUM, TOTAL mg/l 6010 0.33 0.036 0.29 1 05-APR-96 | 35540 L6661-2
BARIUM, TOTAL mgsl 6010 0.036 0.0050 D.20 B 1 05-APR-96 | 35540 L6651 -2
BERYLLIUM, TOTAL mgs1 6010 < 0.0010 | 0.0010 0.0050 u 1 05-APR-96 | 35540 L6661-2
CADMIUM, TOTAL mg/l 6010 < 0.0050 | 0.0050 0.0050 u 1 05-APR-96 | 35540 L6661-2
CALCIUM, TOTAL mg/ L 6010 22. 0.00%0 5.0 1 05-APR-96 | 35540 L6661-2
CHROMIUM, TOTAL mg/ L 6010 < 0.0060 | 0.0060 8.010 u 1 05-APR-96 | 35540 L6667-2
COBALT, TOTAL mg/ L 6010 < 0.0070 | 0.0070 0.050 u 1 05-APR-96 | 35540 L6667-2
COPPER, TOTAL mg/t 6010 < 0.0070 | 0.0070 0.025 u 1 05-APR-96 | 35840 L6661-2
IRON, TOTAL mg/L 6010 0.20 0.0060 0.18 1 05-APR-96 | 35540 L6661-2
MAGNESIUM, TOTAL mg/t 6010 5.6 0.066 5.0 1 05-APR-96 | 35540 L6661-2
MANGANESE, TOTAL mg/L 6010 0.624 0.0010 0.015 1 05-APR-96 | 33540 L6661-2
NICKEL, TOTAL mg/l 6010 < 0.013 0.013 0.040 U 1 05-APR-96 | 35540 L6661-2
POTASSIUM, TOTAL mg/L 6010 2.8 1.2 5.0 B 1 05-APR-96 | 35540 16661-2
SILVER, TOTAL mg/L 6010 < 0.0070 | 6.0070 0.010 u 1 05-APR-96 | 35540 16661-2
SODIUM, TOTAL mg/1l 6010 100 0.039 3.0 1 05-APR-96 | 35540 L&6661-2
VANADIUM, TOTAL mg/l 6010 g.012 ¢.0070 0.050 B 1 05-APR-96 | 35540 L6661-2
ZINC, TOTAL mg/ L 6010 0.35 0.0030 0.020 1 05-APR-96 | 35540 L6661-2
Antimony mg/L 6010 < 0.0030 | 0.0030 0.060 u 1 24-APR-96 | 35541 L6661-2
Arsenic mg/L 6010 0.0055 0.0030 0.010 B 1 24-APR-96 | 35541 L6661-2
Lead mg/ 1 6010 < 0.0020 | 0.0020 0.0030 u 1 24-APR-96 | 35541 L6661-2
Selenium mg/L 6010 0.0045 0.00}0 0.0050 B i 24~APR-96 | 35541 L6661-2
Thallium mg/ L 6010 < 0,0050 | 0.0050 0.010 u 1 24-APR-96 | 35541 L6661-2
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ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION




Lockbeed Analytical Services Log-in No.: L6649/L6661
Quotation No.: Q400000-B

SAF: B96-089

Document File No.: 0320596/0322596

WHC Document File No.: 339

SDG No.: LK6649

Page No.: 3

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune {ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank{s), laboratory control sample(s), ICP
interference check samples {ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements
All samples were received on March 20, and 22, 1996. The samples were logged in
as L6649 and L6661 and were prepared and analyzed in batches 320 btT for total
metals and 320 btD for dissolved metals.
Holding Time Requirements

® All samples were analyzed within the method-specific holding times.

Method Blanks

L] The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

® All Internal Quality Control were within acceptance limits.
Shellee McGrath April 26, 19986
Prepared By Date



Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST Lb (‘ (' i
D

Page __1 _

of 2

ata Turnaround

Collector ; Comp Contact Telephona D3 prority
any Con alepho -
e L0z S ter. s Al ren J. V. Borghese (509) 373-4790 B Nosmal
Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N B96-089
lce Chest No. Field Logbook No. Method of Shipment
5{- <0 <<l - /c}ﬁ? Federal Express
Shipped To Offsite Property No. Bill of Leding/Air Bill No.
Lockhead W96-0-0640-33 90953613
Possible Sample Hazards/Remarks .
Praservation HNO3 |{Cool4°C| H2504 | HCl | coot4°c| HNO3 Coot 4°C| None
Type of Container” | p/q PIG G G P PIG G PIG
No, of Containeris) 1 1 4 4 9 1 1
Special Handling and/or Storage Volume :vg-d‘ ]é
Maintain samples between 2°C and 6°C, 500mlL | 500mL 1L 118 1L S00mL 20mL {.
IcP "1 Oiland 1 ypy Conduc- . | *2 Tritium - | Activity
Metals - Grease - |(Total) - | tivity - H3 Scan
SAMPLE ANALYSIS 6010A 413.1 418.1 9050
(TAL}
{Unfilterad)
Sample No. Matrix® Date Sampled Time Sampled L SoToea LT
. . N
@
B
Y]
5 ﬂ — -
- . . SPECIAL INSTRUCTIONS Matrix®
- § | CHAIN OF POSSESSION Sign/Pint Names "1 IC Anions - 300.0 - Cl, F, NO2, NO3, PO4, S04 (Unfiltered) ¢ - soi
_ SE = Sediment
o Relmqmshsd By&g@ DatefTime &0 ég-a— DatefTime 0%/ . - : 20w Soid
. - - R §
6,_ | < 5&// e Z-Zo9k 2 Gross Alpha, Gross Beta, Sr-89/90, Gammea Spac ‘% - ﬁﬁ'
9 = : :£Dateﬂ"ma wa/ Received By Date/Time Sample analysis for NO2, NO3, and PO4 by EPA 300.0 is being requested for 2 - 2:
ef 2L - . information only. The ERC Conwactor acknowledges that the 48-hour holding DS = Drum Solids
Date/Time Received By Date/Time time will not ba met. an. - gznw Liquits
P ol Wi = Wipe
e - L = Liquid
Relinquished By DatefTime Received By DaiefTime v o v':wm a
] X = Other
LABORATORY Rec jved By o Title Date/Time
SECTION . - .
f?_. @ r N );"]' 11‘- 4?.;1_,10 /A.‘."'ﬂ)ﬂr/’h 3 AQ""(/..?' L0
FINAL SAMPLE | Dispasal Method 4 Disposed By Date/Time
DISPOSITION




Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Pags

2_of_2_

Data Turnaround

LTO

A | N

p o

DISPOSITION

{3 Priority
Collector Company Contact Telaphone HN i
) F 22 i adati M e J. V. Borghese (509) 373-4790 orma
Project Designstion 4 ° Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100N B96-089
lea Chast No. Field Logbook No. Method of Shipmsent
Q. yo <(';_ </ ?{ﬁ?}:’ Federal Express
Shipped To Offsita Property No, Bilt of Lading/Air Bill No,
Lockheed Wa6-0- 0640~ 37 3FOHS3613
Paossible Sample Hazards/Remarks ”
Preservation HNO3 | Cool 4o
Type of Container PIG PIG
No. of Container{s) 1 1
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C, 500mtL | 500mL
IcP "3
Matals -
SAMPLE ANALYSIS 6010A
{TAL)
{Filtored)
Sample No. Matrix " Date Sampled Time Sampled -
BOHSFY w Mrs/seg | Ay o S
Al " ) . SPECIAL INSTRUCTIONS Matrin®
CHAIN OF POSSESSION Sign/Print Namos *3 IC Anions - 300.0 - Cl, F, NO2, NO3, PO4, SO4 (Filtared) s« sor
Relinquished By _ Date/Time OG0 |Reediue B 254 €r&- Datellime O 300 o gg: m[’“'“'
"\"C" ‘ X Fe. / /,/i ga{'}%m) 3-2-9L Refer to Activity Scan on page 1 of 2, \sp,-" : &m.
' /Zg: = Dateltime O fReceived By Date/Timo Sample analysis for NO2, NO3, and PO4 by EPA 300.0 is bsing requested for |2 29
e £ /‘&M EM% B2/ 7 - - information anly. The ERC Contractor acknowledges that the 48-hour holding | DS = Drum Selids
Refinquished By Date/Time Received By DatefTime time will rot bs met. ?" - ghm“l Liguids
’ Wi = Wips
Relinquished By DatefTime Recetved By DatefTime v "‘;:;f“i on
X = Othet
LABORATORY Re?ledJBy(_ < Title Date/Time
SECTION 4 - . -
| 7rr,.é (S« ATV gg-nuafe (oo S utdon 232 "'i"’??..'.zw
FINAL SAMPLE { Disposal Method - Disposed By Date{Time




Bachtel Hanford, Inc,

CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUESTLb%%

Page

1 __of 2_

Data Turnaround

O Priority
Collector Company Contact Telephone B Normal
A-Lrz. [ nnehlhhee J. V. Borghese {509) 373-4790 orm
Projact Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 2 100N B26-089
Ice Chest No. Field Logbook No. Method of Shipment
Sb-4s S crdned Federal Exprass
Shippad To . Offsite Propert{N Bili of Lading/Air Bill No. ' )
Lackhsad 96-0-060-58 90965 34T 3 '
Possible Sample Hazards/Remarks . =
Presarvation HNO3 |Cool 4°C| H2804 | HCI |Cool 4°C| HNO3 Cool 4°C| Nona
. t
Typo of Container | o/ PIG G G p PIG G PIG
No, of Containar({s} 1 1 4 4 1 9 3 1
Spacial Hendling and/for Storage " ﬂﬁ J e
Meintein samplas between 2°C and 6°C. Volumo 500mL | S00mL | 1L TR B =g T 500mL | 20mL
. ICP *1 Ol and | py Conduc- {"2 Tritium - | Activity
: Metals - Grease - | (Total) - |tivity - - H3 Scan
; SAMPLE ANALYSIS 6010A M3.1 14181 {9050
{TAL)
[Unfilterad]
Sample No. Matrix" Date Sampled Time Sampled
@ s '
pa |BoHsG2 w 2596 LN | < ol AN w | 7
) ¢
N
&
3 SPECIAL INSTRUCTIONS Matrix®
; 3’% CHAIN OF POSSESSION Sign/Print Nemes “1 1C Anions - 300.0 - CI, F, NO2, NO3, PO4, S04 {Unfiltered) s - s
: i 1 SE = Sedimem
Relinquishad By M‘t& Date/Tima f¢¢5 R G DatelTime Vd: %Y 20 = Soid
; . *2 Gross Alpha, Gross Bets, Sr-89/90, Gamma Spac -
: Acfs 1?_:. Cen. 21356 fell. er I7E% P ° et
Rej Datellime 270¢ / Received By Date/Time Sample analysis for NO2, NO3, and P04 by EPA 300.0 is being requested for  |$ = S8
(i / F-24 _ information only. The ERC Contractor acknowledges that the 48-hour fiolding | DS = Druen Soiids
; elinquished By DatefTime Received By Date/Time time will not be met. gl. - g_run Liquids
| - = Vi
j ) - Wi - Viips
! J Relinquished By Date/Time Receivad By Date/Time ot b i
j i % = Other
LABORATORY |Received By Title - L Date/Time
: SECTION - . . - .
LF FINAL SAMPLE | Disposal Method B Disposed By Date/Times !
‘ DISPOSITION .




Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page

2 of _2

Data Turnaround

G210

Al o

(] Priority
Collector . Company Contact Telephonse .,y '
A-Lizes [ Nehlhge, J. V. Borghese (508) 373-4790 orma
Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N B96-089
lce Chest No. Field Logbook No. Mathod of Shipment
smi- 9o</ <l - SFF Fedaral Express
Shipped To ’ Offsite Propersty No, Bill of Lading/Air Bill No, i
Lockheed W90- 0 -0640-3 5 .AGOHS 34D 2 '
Possible Sample Hazards/Remarks .
Praservation HNO2 | Cool 4°C .
. ]
Type of Containar PIG PIG
No. of Container{s) 1 1
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. S00mL | 500mL
ICP '3 ‘
) Metals - .
SAMPLE ANALYSIS 6010A
{TAL})
{Filtered)
Sample No. Matrix* Date Sampled Time Sampled
BOHSG3 w 3y b LS Yl S
. . SPECIAL INSTRUCTIONS ] Matsin?
CHAIN OF POSSESSION Sign/Print Names *3 IC Anions - 300.0 - Cl, F, NO2, NO3, P04, S04 (Filtorod) s . sal
Relinquished B DatefTims ¢ R &AC— " Date/Time - SE = Sediment
4 Y 3, 745 4 /9"/"’ Refar to Activity Scan on page 1 of 2. §',_°_ §,‘:‘,§,
At(.'é_’.zt. 4 g&% 18:56 Z Vi 2 drs 20 S 3928 W = Water
Relisquished z ;‘"mm" 090?/ ecaivad By DatefTime Sample analysis for NO2, NOB, and PO4 by EPA 300.0 is being requested for  {§ =%
A ‘{' O 'l fr 21 . information only. The ERC Centractor acknowledges that the 48-hour holding | DS = Drum Solids
elinquished By Date/Time Received By Date/Time time will not be met. DL = Drurn Liuids
- Tissus
, WI » Wips
Relinquished By Date/Time Received By Date/Time | L E:q“ifmm
X = Other
LABORATORY | Received By Titta L Date/Time
ECTION ,:QD\;\ e —
S oty S Sogle (aibode ~ 226U, [ 09
FINAL SAMPLE { Disposal Methad Disposed By Data/Time ¥
DISPOSITION




ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION

~




WHC-SD-EN-SPP-002, Rev, 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

UALIDATION I A I B @ D | E
prodect: {00 N€ 7. GizD {end G| paTA packasE: (i lolotG—( AS
VALIDATOR: H « (REGEEAD Las: [HUKHEED PATE: 5715/ AL

CASE: SDGs

ANALYSES PERFORMED

O cLPicP 0 CLP/GFAA 0 cLPHg {1 CLP/Cyanide (] 0
NSW—B«%E}]CP 0 SW-B46/GFAA I sW-846/MHg 0O sw-846 [m) [m]
Cyanide

saMPLES/MATRIX  EONR &3 Eoud | B0u9G 72 2oused /waTtew.

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . .. . @ o N/A
Is a case narrative present? . . . ¢ v 4 ¢ ¢ 4 4 s e v o o . No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . &« ¢ v v ¢ ¢ o« o « o . No N/A

Comments:

P 0%Z1
A-19



WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments? . ..
Are initial calibrations acceptable? .. . ¢ ¢ ¢« ¢ ¢« ¢« o o« .

. Yes
. Yes

Are ICP interference checks acceptable? . « « ¢« v « ¢« « + « . . Yes

Were ICV and CCV checks performed on all instruments? . . . . . Yes

Are ICY and CCV checks acceptable? . . + « ¢« ¢ ¢« ¢ ¢ v &« . . Yes

Comments:

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes No ﬂm
Are ICB and CCB results acceptable? . . . & ¢ v ¢« v v ¢« ¢ v« . Yes HNo /a
Were preparation blanks analyzed? . . . . v v ¢ v ¢ ¢ o« o « « . No N/A

Are preparation blank results acceptable? . . . . . . . . .. . No _ N/A

Were field/trip blanks analyzed? . . .. . ¢ ¢« v v v v o v o Yes

Are field/trip blank results acceptable? . .. .. .. ...
Comments:

. Yes

leﬂgairﬁéiuJQLp
to CH/AS

5. ACCURACY
Were spike samples analyzed? . & v ¢ ¢ ¢ v 4 v v v o 4 o s s
Are spike sample recoveries acceptabie? . . . .+ . « v . . . .

Are ICS recoveries acceptable? . . . v v v v v v v v 4w ..
Comments:

A-20




WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were Taboratory duplicates analyzed? . . .. . .. ... ..
Are laboratory duplicate samples RPD values acceptable? . . .
Were ICP serial dilution samples analyzed? . . . .. . . ..
Are ICP serial dilution %D values acceptable? . . . . . . ..
Are field duplicate RPD vaiues acceptable? . . ... .. ..
Are field split RPD values acceptable? . . . . .. ... ..
Comments:

L eDHRG2, e DUREL, 2OMR(G2, ond EORSED 4o Gield 40|t+
Dok 0%, e geerdiate <aorglos, e A
anolle &G, Hncefnce  a Y REDs  wall e
apleked a_Wo  Loel Siamanacy cepncts
7. FURNACE AA QUALITY CONTROL ./ A
Were duplicate injections performed as vrequired? .. .. ... Yes No
Are duplicate injection %RSD values acceptable? . . . . .. . . Yes No
Were analytical spikes performed as required? . . . . . ... . Yes No
Are analytical spike recoveries acceptable? . . . .. e« « s+« Yes No
Was MSA performed as required? . . . . 4 ¢ ¢ ¢ ¢ ¢ v e e...Yes No
Are MSA results acceptable? . . . . . . e s % s e s e e e s e Yes No,
Comments: |

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? .. ...
Are all results supported in the raw data? . .. .. ...
Are results calculated properly? . . & v @ v o ¢ v v o v &
Do results meet the CRDLS? . . . . v v 4 4 v v o v o o » &
Comments:

g

L 3

-
1]
"

3

. Yes_ - Mo 13!5.'
@ No N/A

A-21
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1-3

OLDING TIME SUMMARY

so6: LiLiolda - LAS | vaLtoator: Bepr ColEGERSON) nms:g}gs/ﬁ}u. pace | or | |
COMMENTS: ' -
PREP, ANALYSIS
FIELD SAMPLE | ANALYSIS DATE DATE DATE HOLDING . HOLDING
) TYPE SAMPLED | PREPARED | ANALYZED | TIME, DAYS | TIME, DAYS | QUALIFIER
QOHIGD | 1tevekdls| [ AL | — | dl5[Q0 | — 13 nons.
R — jd/zifav | — 37 A00Q
EDHREL | e sl 3090 | 4/5]% — 7 ADAY
Tt § — |djae | — 20 nONS,
GOHRGZ | Wereely B[8jaw | —— | d/5[u — |8 AONR,
i ) — ld/7ac | — 37 N0
BOUIFO | 10f Medls | B1Ady, | — dl5e” | — 17 NONAL
VI LY I T N 2T o = 3 NOAL

CATY 200-ddS-NI-AS-OHM



MEMORANDUM

TO: 100 NR 2 Groundwater Sampling Round 9 Project QA Record May 16, 1996
FR: Heidi Gregerson, Golder Associates Inc. H{L’?

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATAPACKAGE
LK6649-LAS (943-1610.127 6649RAD.NR2)

INTRODUCTION

This memo presents the results of data validation for the analysis specified below on data
package LK6649-LAS prepared by Lockheed Analytical Services. Sample information is
provided in the following table.

SAMPLEID COMMENTS ANALYSIS MEDIA
BOH8G2 FIELD SPLIT WATER
BOHSFO FIELD SPLIT RADIOCHEMISTRY WATER

SEE ATTACHMENT 4

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHE 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers

Attachment 2. Summary of Data Qualifications ,
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced vahdatlon
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met.

Detection Limits. Detection limit goals were met for all sample results with the exception
of gross alpha, radium 226, ruthenium 106, uranium 235, europium 152, europium 154, and
actinium 228 for sample BOHB8G2, and radium 226, ruthenium 106, and uranium 235 for

sample BOH8FD. Qualification of data is not required according to data validation
procedures.

o001



Data Packape ID:; LK6649-1LAS Analvsis: RADIOCHEMISTRY

Completeness. The data package was complete for all requested analyses. A total of two
samples were validated in this data package with a total of 34 determinations reported, all
of which were deemed valid. This results in a completeness of 100%, which meets the 90%
objective of the work plan.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification
of data as unusable.

MINOR DEFICIENCIES

No minor deficiencies were identified during data validation which required qualification
of data.

DATA REPORTING
*  Reported sample results which are less than the minimum detectable activity
(MDA) have been qualified as undetected (U) on the laboratory results form
{(see Attachment 3).

REFERENCES

WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-5PP-001,
Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,

Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7, 1994; Westinghouse Hanford Company, Richland, Washington.

aG2



ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS



UJ-

UR-

GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

Indicates the constituent was analyzed for, but was not detected at a concentration above
the minimum detectable activity (MDA). The concentration reported is the laboratory
result corrected for sample aliquot size, dilution factors and percent solids (in the case of
solid matrices) by the laboratory. The associated data should be considered usable for
decision making purposes.

Indicates the constituent was analyzed for and was not detected at a conceniration above
the MDA. Due to a quality control deficiency identified during data validation, the
concentration reported may not accurately reflect the sample quantitation limit. The
associated data should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as estimated due to a quality control deficiency identified during data
validation. The associated data should be considered usable for decision making
purposes.

Indicates the constituent was analyzed for and detected, The concentration reported is
qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

L 004




ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS



WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG: LK6649-LAS REVIEWER: DATE: PAGE1CF1
H. Gregerson 5-16-96

COMMENTS: RADIOCHEMISTRY

COMPOUND/ANALYTE QUALIFIER SAMPLES FREASON
AFFECTED .

NO SAMPLES QUALIFIED

00



ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS

(H )



Validated Data Summary, Data Package: LK6649-LAS

Sample # BOHBG2 BOHSFO

Date 3/18/96 3/19/%6

Location 199-N-54 199-N-25

Depth

Type Water Water

Comments | Field Split Field Split
Parameter| Units Results Q| Results ©Q
ACTINIUM-228} pGilL 10000 U 1600 U
COBALT-58] pGilL 0400 U -0.600 U
COBALT-50| pCi/L 0200 U 0300 U
CESIUM-137] pGi/L 0400 U 0500 U
EUROPIUM-152} pCi/L 9200 U -0.900 U
EUROPIUM-154{ pCiL -6.500 U -0.300 U
EURCPIUM-155] pCi/L 2000 U 2000 U
IRON-591 pCilL -0.500 U -0.200 U
LEAD-212[ pCilL -3.000 U 4400 U

LEAD-214| pCi/L 42.000 16.400
RADIUM-226| pCi/L -30.000 U -34000 U
RUTHENIUM-106] pCi/lL -38.000 U 25000 U
URANIUM-235| pCil 22000 U -11000 U
GROSSALPHA| pGill 2500 U 1400 U

GROSS BETA! pCiL 764.000 3.800
STRONTIUM-89,90}  pCivL 233.000 0220 U

TRITIUM| pCi/L 5820.000 400.000

The decimal places shown do not reflect precision reported by the laboratory.

Ueniblied 24
6/(7/%

530



LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Page 1 :

oG9 65+

Client Sample iD: ROH8G2 LAL sample iD: L6649-13
Date Collected; 18-MAR-96 Date Received: 20-MAR-96
Matrix: Water Login Number: L&649
DGt LK6649/LK6661 '

T ponstituent. .. i 'Hgﬁqgu,ﬁ?fnatahﬁéf;{junixsnfg
Ac-228(Ra-228) 25-MAR-96 GAMMA SPEC LAL-0063_35166 10 25. 39. pCi/L {A
Co-58 25-MAR-96 GAHMA SPEC LAL-0063_35166 -0.4 6.8 3.9 pCisL A
Co-50 25-HAR-96 GAMMA SPEC LAL-0063_35166 -0.2 3.9 9.5 pCisL ¥
Cs-137 25-MAR-96 GAMMA SPEC LAL-0063 35166 0.4 5.4 9.2 pCi/L 1A
Eu-152 25-MAR-95 GAMMA SPEC LAL-0063 35166 -9.2 7.7 19, - pCi/L W
Eu-154 25-MAR-96 GAMMA SPEC LAL-0063 35166 -6.5 6.7 40. PCi/L A
Eu-155 25-HAR-96 GAMMA SPEC LAL-0063_35166 2. 15. 19. pCi/L WA
Fe-59 25-MAR-%6 GAMMA SPEC LAL-0063_ 35166 ~0.5 .6 19. pCi/L A
Pb-212 25-MAR-96 GAMMA SPEC LAL-0063 35146 -3. 1. 15. pCi/L WA
Ph-214(Ra-226) 25-MAR-96 GAMMA SPEC LAL-0063_35166 42. 15. 18. pCi/L
Ra-226(GAMMA) 25-MAR~96 GAMMA SPEC LAL-0063 35166 -30 130 190 pLisL 1A
Ru-106 25-MAR-96 GAMMA SPEC LAL-0063 735166 -38. 31. 9., pCi/L )
U-235( GAMMA Y 25-MAR-94 GAMMA SPEC LAL-0063_35166 22. 31. 424 - pti/L LA
Gross Alpha 09-APR-96 GR ALP/BETA LAL-0060_35168 2.5 2.9 4.7 c pCi/L
Gross Beta 09-APR-96 GR ALP/BETA LAL-0060_35168 T64. 42. [ C pCi/L
sr-89,90 03-APR-96 SR-89/90 LAL-0065_35403 233. 12. 0.93 . pCi/L

e sl



LOCKHEED ANALYTICAL SERVICES ' .
RAD DATA REPORT (ra01)
Bechtel Ranford, 1nc. * Richland, WA

Bechtet Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOHBG2Z LAL Sample ID: L6649-22

Date Collected: 18-MAR-96 Date Received: 20-MAR-96 _ *
Matri‘x: Water Login Number: L&649

sDG: LKE649/LK6G61T ‘

LRSS BRRGET T THBAY 0 Datafuat Units .

H-3 09-APR-96 TRITIUM(H3Z) LAL-0066_35178 5820 520 240 ’ pCi/L

Page 2 | [J(«.(j g‘ U/qb



LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (raf1)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-BANFORD)

Client Sample ID: BOHBFOQ LAL Sample ID: L6661-13

Date Collected: 19-MAR-96 Date Received; 22-MAR-96

Matrix: Water Login Number: 16661

SDG: LK6649/LKE661

- Dataguiat " Units.. &
Ac-228(Ra-228) 25-MAR-96 GAMMA SPEC LAL-0063 35166 1.6 9.9 18; pCisl A
Co-58 25~MAR-96 GAMMA SPEC LAL-0063 35156 -0.6 1.0 3.3 . pCi/L A
Co-60 25-MAR-96 GAMMA SPEC LAL-0063 35166 -0.3 1.8 4.4 pCi/L A
Cs-137 25-MAR-96 GAMMA SPEC LAL-0063_35166 0.9 2.8 3.6 peisl W
Eu-152 25-MAR-96 GAMMA SPEC LAL-0063 35166 -0.9 5.5 15. pCi/L
Eu-154 25-MAR-96 GAMMA SPEC LAL-0063 35166 -0.3 3.8 15. pCi/L A
Eu-155 25-MAR-96 GAMMA SPEC LAL-D063 35166 2. 1. 15. pCi/L W
fe-59 25-MAR-96 GAMMA SPEC LAL-0063_35166 . -0.2 2.2 7.0 ) pei/l. W
Ph-212 25-MAR-96 GAMMA SPEC LAL-0063 35166 4.4 6.1 8.9 o pCi/L W
Pb-214(Ra-226) 25-MAR-96 GAMMA SPEC LAL-0063_ 35166 16.4 6.8 8.7 pci/L
Ra-226¢GAMMA) . 25-MAR-95 GAMMA SPEC LAL-0063_35166 ~34, 68. 110 pCi/lL (A
Ru-106 25-MAR-96 GAMMA SPEC LAL-0063 35186 -25. 12. 39, pCi/L W
U-235({GAMMAY 25-MAR-96 GAMMA SPEC LAL-0063_35166 -1, 15. 7. - pCi/L WK
Gross Alpha 09-APR-96 GR ALP/BETA LAL-0080_ 35148 1.4 1.8 3.0 c pCi/L A
Gross Beta 09-APR-96 GR ALP/BETA LAL-0060 35163 3.8 1.7 2.6 pLi/L
sSr-89,%90 03-APR-96 SR-89/90 LAL-0065_35403 0.22 0.5¢9 1.0 pCi/L A
o S/iu[d6
Page 3 -



LOCKHEED AMALYTICAL SERVICES
RAD DATA REPORT {ra01)
Bechtel Hanford, Inc., * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BORSFO LAL Sample ID: L6661-22
Date Collected:  19-MAR-96 Date Received: 22-MAR-96
Matrix: Water Login Number: L6661
SDG: LKOA4Y/LKE6HT

- L Chngtituent. .

‘.. v Dats@ual’ i Upits

H-3 09-APR-$6 TRITIUM(H3) LAL-0066_35178 400 220 240 pCi/L

=y
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ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OE-CUSTODY DOCUMENTATION
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Lockheed Analytical Services Log-in No.: L6649/.6661
Quotation No.: Q400000-B

SAF: B96-089

Document File No.: 0320596/0322596

WHC Document File No.: 339

SDG No.: LK6649

Page No.: 5

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, and duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities {MDAs} can be found
on the preparation sheets and calculation sheets of the attached raw data for
each method.

Holding Time Requirements
All holding time requirements were met.

Gamma Spectrometry

Analytical Method Gamma Spectrometry

The gamma spectrometry analysis was performed using standard operating procedure (SOP),
LAL-81-SOP-0063. The samples were analyzed in workgroup 35166. The instrument
calibration verification met criteria. The method blank was within QC criteria. The laboratory
control sample {LCS) recoveries were within QC criteria. The duplicate (DUP) recoveries were
within QC criteria. No re-analyses were performed.

Gas Proportional Counter -
Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using SOP, LAL-81-SOP-0060. The samples
were analyzed in workgroup 35168. The instrument calibration verification met criteria. The
method blank was within QC criteria. The beta LCS recovery was within QC criteria,
however, the alpha LCS recovery was out of QC criteria. Since all other QC criteria were met
data quality is not believed to be adversely affected. The matrix spike (MS) recovery was
within QC criteria. The DUP recoveries were within QC criteria. The MDA exceeded the
reporting detection limit due to the residue weight limitations forcing a volume reduction, the
associated samples were flagged with a "C" qualifier. No re-analyses were performed.

\Wlsie/al
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Lockheed Analytical Services Log-in No.: L6649/16661
Quotation No.: Q400000-B

SAF: B96-089

Document File No.: 0320596/0322596

WHC Document File No.: 339

SDG No.: LKG6649

Page No.: 6

Analytical Method Strontium-90 -

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0065. The samples were
analyzed in workgroup 35403. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria, The DUP
recoveries were within QC criteria. No re-analyses were performed.

Liquid Scintiflation Counter
Analytical Method Tritium
The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 35178. The instrument calibration verification met criteria. The
method blank was within QC criteria. The L.CS and MS recoveries were within QC criteria.

The DUP recoveries were within QC criteria. The guench value was within curve limitations.
No re-analyses were performed.

Andrea Tippett April 16, 1996
Prepared By Date

035 W “fte



Page 1 of 2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST Lb (‘ ci '
Data Turnaround

Collector C Contact Teleph: L Priority
ompany Conta ephone
/ o / PRy J. V. Borghese {509) 373-4790 W Nonnel
Prmect Dasignation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100N B96-089
{ce Chast No. Field Logbook No. Method of Shipment
é’f-t/d ’ << - /H>Pe Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockhead UU‘IQ— O~06C!O'33 Q ‘iO %5_3 6’ 3
Possible Sample Hazards/Remarks .
Preservation HNO3 |Cool 4°C| H2s04 | Hal | cool 40| HnO3 Cool 4°C| None
Type of Container” | p/q PIG G G P PIG G PIG
_ No. of Containar{s) 1 1 4 4 1 9 1 1
Special Handling and/or Storage Volume Py
Maintain samples batween 2°C and &°C, 500ml | S00mL 1L 1L —F2Em 1L 500mL 20mlL
ICP b | Olf and TPH Conduc-. | "2 Tritium ~ { Activity
Metals - Grease- |(Total}- |tivity - H3 Scan
SAMPLE ANALYSIS 6010A 413.1 4181  |s050
{TAL}
[Unfiltered)
Sample No. Matrix* Date Sampled Time Sampled . SeEs s e R T
. LS
BOHEBFO . w 3 Vo 5§ / )\ ol L 7 P )-u e | e S >e /\Q
[+~
P
o
% . \ - SPECIAL INSTRUCTIONS Matrix®
:1&. CHAIN OF POSSESSION Sign/Print Names "1 IC Anions - 300.0 - Cl, F, NOZ2, NO3, P04, $04 {Unfilterad) s - son
Ralmqu;shed Bv&:@ DatefTime ©€¢0¢ |R &~ DatefTime 5§77/ : :f, - mmm
= . . ? . \ , 5r-88/90, G s -
5 'df’c/?(_ g%f;éév GZongh 2 Gross Alpha, Gross Beta, 5r-83/90, Gamma Spec % - 3,':2:
. ,‘ = Y - e
DgFey r Pate/Tima md/ Recaived By DatafTime Sample analysis for NOZ2, NO3, and PO4 by EPA 300.0 is being requested for 2 - ﬁ
S (i 3'§,/'f5 - ~ information onty. The ERC Contractor acknowledges that the 48-hour holding DS - Crum Setida
DatefTims Receivad By Date/Time time will not be met. gL - gm Liquids
W1 = Wipe
Relinquished By DatefTima Received By Date/Time v o t,i:"‘;‘:_ﬁm
. — X = Other
LABORATORY Reﬂvad By Title Date/Time
SECTIO ' - .
N f I 0 ( 3\ Faatt u"- 4;.,-,_.1(’ C..‘f'f{;/’rﬁh ?J .3_-2'-‘)‘(/? LT
FINAL SAMPLE | Disposal Methed ‘ Disposed By Date/Tims
Il oisposrion
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’ Page _ 1 __of _2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ‘
Data Turnaround
i O Priority
Collactor Company Contact Telaphone N i
B Lzze  Sin _mnehl, J. V. Borghese (509) 373-4790 ormel
Project Designation Sampling Location x SAF No.
100-NR-2 Groundwater Sampling - Round 9 100N B96-089
Ice Chest No. Field Logbook No. Method of Shipment
Smt495/ S Lt hpd Federal Express
Shipped To i Offsite Property Ne. Bill of Leding/Awr Bill No. ’ |
Lockheed 9-0-0640 -5 Q90 Y65 3403 :
Pogsible Sample Hazards/Remaiks .
Preservation HNO3 | Cool 4°C| H2504 HCl | Cool 4°C| HNO3 Cool 4°C| None
N \
Type of Container | o/ PIG G G P PIG G PIG
No. of Container{s) 1 1 4 4 3 9 1 1
Special Handling and/or Storage v AT
Maintsin samples between 2°C and 6°C. Voluma 500mL | 500mL n TR g (o) s00mL | 20mL
icp " Otand  py Conduc-, | *2 Tritium - | Activity
Metals - Grease - | (Total) - | tivity - H3 Scan
| SAMPLE ANALYSIS 6010A 4131 14181 |9050
; {TAL)
L (Unfiterad)
‘ Sample No. Motrix " Date Sampled Time Sampled
° : -
. 13 |BOHBG2 w N i A LIS — | < \ \ ~r | ~¢ ” ~
- '
O
0
~S.
oy . SPECIAL INSTRUCTIONS AT
% CHAIN OF POSSESSION Siqunnt I‘f;mas 1 IC Anions - 300.0 - CI, E, NO2, NO3, P04, S04 (Unfiltared} S - st
! Relinguished By Date/Time //¢'5 ] &AL Datefiime / s 3 = Sedimem
) *2 Gross Alpha, Gross Beta, $r-89/30, Gamma Spec -
1854 / / o I7¢o . P \% - ?v‘:ff.'
Date/Time 5905/ Received By Date/Time Sample analysis for NO2, NO3, and PO4 by EPA 300.0 is being requested for g - ﬂ
oA B Rf P08 . , infarmation only. The ERC Contractor acknowledges that the 48-hour holding | b5 = Orum Setide
elinquished By Date/Time Received By DatefTime time will not be mat. OL = Drum Liguida
- LYt
\ W1 - Wips
) Refinquished By DatefTime Received By Date/Time . v t’mﬁm
| - X = Other
LABORATORY [Received By Title - L] DatefTime
secron | (500, S Condien 5204, [ioyus
LT FINAL SAMPLE | Disposal Method Disposed By DatefTime ¢
DISPOSITION ’




ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B (c ) D
LEVEL:
proaeeT: QO NE 7. Cihz0 £ .| pata packase: UG- LAS
VALIDATOR: - L0EEe0N] LaB: [ DLKHEED DATE: 5/10]4
CASE: SDa:
| ANALYSES PERFORMED
E};ﬁ?};m mSﬁnnﬁum-BU O Toechnotiunr99 st ﬂgl;:“py gfc::\;:‘l; oy
[ Totel Uranium 0 Radiume22 ﬁTriﬁum 8]

sawpLes/MaTRIX 00847 EOUSED /WATER

1‘ CDmp] etEHESS - - - - - - - - - L4 - - - - - - - L] * L] L L] L] - - L] D N/A
Technical verification forms present? . . . . . e e e @ No N/A

Commenis:

2. Imnitial falibration. .. ... ..
Instruments/detectors calibrated within
one year of sample analysis? ... ..

Standards NIST traceable? . . . .. ..
Standards Expired? . . . .. ... ..

Commentssz

A-1 N | % |



WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . .. ¢ ¢ o« oo

Calibration checked within one week of sample

Calibration check acceptable? . . . . . . « .
Calibration check standards NIST traceahle? .

Calibration check standards expired?

Comments:

analysis?

-

4. Blanks ¢ ¢ ¢ ¢ ¢ o o ¢« o s = »

Method blank analyzed? . . . . . .

Method blank results acceptable?

Analytes detected in method biank?
Field blank(s) analyzed? . ... .

Field blank results acceptable? . . . .. ..

Analytes detected in field blank(s)?

Transcription/Calculation Errors?

Comments:

L] - - - L]

e e e . ON/A

(Yes) No N/A
(Yes) No N/A

. Yes 1!!%%' N/A
- Yes (No') N/A
o @A)

5. Matrix Spikes . . . . .. .

Matrix spike analyzed? . ...
Spike recoveries acceptable? .,
Spike source traceable? . . ., .
Spike source expired? . . . . .
Transcription/Calculation Errors

Comments:

-
L
*

?

R =17/
es./ No N/A

. Yes

929



WHC~-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples .

].CSana‘ljzed?. c t s s et e e
1(S recoveries acceptable? . . .
1CS traceable? . . ¢« ¢ ¢« ¢ v o &

«e.o.. ONA

®¢ N/A

- [ ] L ] - L] - L ] - . L ] - - - ".
Transcription/Calculation Errors? + « « o ¢ ¢ o o o o o« & No
Comments:
e The %€ Onr oxnes o\o\nQ oes oudsidle M

- Cavrol

l«mv‘( V\@\ WA er ’

acect aloha

L AY9S,

dotected at

leued &'

elauwd il MDA

20 ommmw

1385 0Qp le o
7. Chemical Recovery « « « « « .

Chemical carrier added? . . . . .
Chemical recovery acceptable? . .
Chemical carrier traceable? . . .
Chemical carrier expired? . . . .
Transcription/Calculation errors?

Commentss:

B. Duplicates . . . . . .. . .

Duplicates Analyzed? . ... ..
RPD Values Acceptable? . .. ..
Transcription/Calculation Errors?

Comments:

.............

A-3

071



WHC-SD-EN-SPP-001, Rev. 1

9. FieldQC Samples .+ + & o & ¢ ¢ 4 e v o o s o oo o ueseaa.. OON/A

Field duplicate sample(s) analyzed? . . . . .. c e oo oo Yes N A
Field duplicate RPD values acceptable? . . . ¢ c v o ¢ o « . Yes

Field split sample(s) analyzed? . v ¢ ¢ ¢ o ¢ ¢ ¢ ¢ o o = » K/A ‘
Field split RPD values acceptable? . ... ... ... - - es No °
Performance audit sample(s) analyzed? . v« ¢ « ¢ ¢ o ¢ ¢ = o » Yes A
Performance audit sample results acceptable? . ... ... .Yes HNo @
Comments:
2 _ond ONSED are Dold =l <nonoles .

fetn’ abe A -eamokcm ace  \n on&m‘(‘ 206,
INrelore P D. ol be ovalue

g Qmo\ z‘_:()\\n/\mO\(k/ Ceon(—lr
10. Holding Times / \

Are sample holding times acceptable? ... .. ... .. . No N/A

Comments:

11. Results and Detection Limits (Levels D&E) ... .. ..... O N/A
Results reported for all required sample analyses? . ... .@ No N/A
Results supported in raw data? . . « ¢ o v o v v o v o o - . Yes No @

Results Acceptable? . . . . . . v ¢ 4 e v v v v v .. . . . No N/A
Transcription/Calculation errors? + « v v v @ ¢ v v o v v o & Yes

MDA's meet required detection limits? . . . ... ... ... Yes . N%A

Transcription/calculation errors? « « v v v o ¢ ¢ o v . & . « Yes

Comments: mc,d’

e -ec;m’lL LOPQEZ. The MPA= did ceot'dhL
AL, foc  ormes ale - 1235,

Fu-157 . P54, and Be-22%. koo Samé_L
EUSED e, M’DA% Ad aet et Yhe  0RALG
Yor Ra-2%e, (ZUHDOEQO and T35 Auatd catl on

s oot gde VSN (€

A-4
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i-d

HOLDING TIME SUMMARY

506 K {plgH4- LAS vatontor: hetg  (GRete ool DATE:ﬁ/ oK) “haGE.__{_OF_]
COMMENTS ¢
PREP. ANALYSIS
FIELD SAMPLE | ANALYSIS DATE DATE DATE HOLDING | HOLDING
10 TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER
DBGZ | Gamena | 3[18/G0| Zzz/40 | 325050 4 I OOAL
b B | BI9fA0 | 41%]4G | 9/9/4L] 2] | NOAL
Sc 90 | 38| 406 | 4/z/ae | 1Y Z. oL
\ He | 3\R/L| 4814 | 4/9[9 | 2| I no0L
QU [bamma | 31AAG| F22[6| 3[25MA6| 3 3 NONL
brossd € | 32|k 4/‘2/5“0 L{/‘?/‘?(o 20 } Moy,
Se 90 | B/IGja6| dijae | 4/3/40 I 7 NONL.
% b= sfafal| d/8]a0 | 4/9/ 20 | NoNL

TATY ‘T00-ddS-NF-AS-DHM




LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY ANALYTES

QC Data Summary For Laboratory Control Sample Analysis

SDG: LK6649/LK6661
Analyte Batch|ID Date LCS Error True (%) Data
Analyzed | Result 2|sigma Value Recovery |Qualifiers
Co-40 35166 03/25/96 206 26.1 218 94
Cs-137 35166 03/725/96 190 26.3 197 96
Gross Alpha 35168 | 04/09/96 | 54.9 5.88 38.9 D *
Gross Beta 35168 04/09/96 42.2 3.67 41.9 101
H-3 35178 | 04/09/96 3380 402 3780 89
sr-89,%0 35403 | 04/03/96 59.7 3.52 £9.9 &
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